_Graphs, Optimization, Rectilinear motion

Optimization occurs at a CV or endpoint- find these { CV-by setting the derivative =0 -or undefined)
and evaluate to see which gives you the max or min depending-on the question. Prove using the first
derivative or second derivative test

#1. A rectanguiar page is to contain 24 in? of prmt The margins at top and bottom are 1 5 inches and
on the left and right side at 1 inch.
What should the dimensions of the page he so that the least amount of paper is used'r’

#2 200 ft of fencing is used to enclose two adjacent rectanguiar corrals What dlmensmns wull
enclose the maximum area?

Rectilinear Motion .
3. 1 Aparticle moves along the x-axis so that its velocity v at time t, for the mterva[ {O 5]is given by
V(t) = In{ t*-3t+3).

A} Find acceleration of the particle at time t=4

B) Find all times t in the open interval (0,5) at which the particle changes direction. During which
time intervals, on the interval [0,5], does the particle travel to the left?

4 Fill in the blank

When the velocity is negative, the particle is moving to the
When the velocity is positive, the particle is moving to the
When the velocity and acceleration of the particle have the same signs, the particles speed is

When the velocity and acceleration of the particle have opposite signs the particles speed is



~ Name_ - | | Date
1. Given a particles position in feet at time t (in se‘cbnds)'s[t] = 242-8t+6
Find: (SHOW ALL WORK) include units in your answer!!
aj the displacement of the particle in the first 2 seconds.

_ b]The average velocity for the first 2 seconds.

c) The velocity at time t and at t=2 seconds. V() =_ v(2)=__

d) The acceleration of the particleatt =2 secd_nds. ‘A(Z) 7

e} Describe the motion of the particle.

_f) When is the particle speeding up?

_ Slowing down?

g) Give the total distance traveled over the first 6 seconds.



AP Calculus AB Optimization & Graph Quiz review sheet

1.A rectangular plot of farmland will be bounded on one side by a river and on the
other three sides by a single strand electric fence. With 800 m of wire at your
disposal, what is the largest area you can enclose and what are its dimensions?

2. Arectangle has its base on the x-axis and its upper two vertices on the parabola
y = 12 - x2’What is the largest area the rectangle can have and what are its
dimensions?

3.
Given the function fin Figure 7.7-1, identify the points whers:
2 f'<Dand />0,

b, f'<Candr*<Q,
¢ f'=0,
d. ' does not exist.




Given the graph of £/ in Figure 7.7-7, find where the function £

a.
b.
c.

d.

5.

Has its refative extrema.

Is increasing or decreasing.

Has its point(s) of inflection.

1s concave upward or downward.

If £ (0)=1 and £ {6)=5, draw a sketch of £,

Yy

f’
— 3 6
Figure 7.7.7

A function £is continuous on the interval {~1, 4] with £ (-1)=0 and f {4)=2 and the-
following properties:

INTERVALS|(-1, 0)] x=0 {0, 2){x=2|(2, 4)

bl + lundefined] + | 0 | -~

£ + lundefined| — | 0 | ~

3.

4]

Find the intervals on which Fis ing:r-aasing or decreasing,

. Find where F has Its absofute extrema.
. Find where f has points of inflection.
. Find intervals on which fIs concave upward or downward.,

Hketch a possible graph of £

6. GIVEN the position function s(t) = t3-9t2+24t+1 find a) where the particle changes
direction and justify your answer b) determine the intervals when 0<t<6 where the
particie is speeding up & slowing down. Justify your anwswer.
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4 Fill in the blank -

Lefdd 0T down

When the velocity is negative, the particle is moving to the

When the velocity is positive, the particle is moving to the '*Q\Cf\(\"\' - MP

eect LG
T

When the velocity and acceleration of the particle have opposite signs the particles speed is. S’\ oL uﬁ\ ¢

When the velocity and acceleration of the particle have the same signs, the particles speed is

Qo



- 1. Given a particles position in feet at time ¢ (in secfjnd-s)'s[t)‘ = 2(2-8t+6

Find: (SHOW ALL WORK]) include units in your ahsy\_fer!!

a) the displacement of the particle in the first 2 seconds. " =3
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AP Calculus AB Optimization & Graph Quiz review sheet

1.A rectangular plot of farmland will be bounded on one side by a river and on the
other three sides by a single strand electric fence. With 800 m of wire at your
disposal, what is the 1argest area{you can enclose and what are its dimensions?

ﬁ X oo+ X+2 o
J ¥ = €00 *% XJS/:?O j (" 200)

X /= (20(3 2J)J 4o o b ZOOﬂ
fr= €00y -2y " o M{“éiﬂi

= oo~ = (j =200 200 — A MAx!

e i,

2. A rectangle has its base on the x-a&is and its Gpper two vertites on the parabola o
2 y= 12 - x2’What Is the largest area the rectangle can have and what are its -XO 0()(); f

-~ dimensions?

s A= 2x (12X5) .
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Given the graph of ' in Figure 7.7-7, find where the function f
3. Hasitsrelative extrema. g4 X= 9 £ 6 /NP #"';0 an of C’}\C"H oS Sg N

b, s increasing or decreasing, J’fncp,eflf;ﬂ (O, é) Deepeafin ('J/ o) L//{;C;’C

¢, Has its point{s) of inflection. X =%

d. Is concave upward or downward, CaM¢a e Up (m, 2)
\E e. If #(D)=1 and F (6)=5, draw a sketch of /.
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Figure 7.7-7

5. s ' e
g —omill -
A function fls continuous on the Interval [~1, 4] wikh £ (—-1)=0 and f (4)=2 an} the
following properties: '

e

INTERVALS|(—1, 0)] x=0 [{0, 2)|x=2](2, 4) : crapd
Qoo # og— 417U
S 4 |undefined| + 0 — . 4 |
I +  |undefined] — 0 | - — t 8 : 3 Sy £
-1t o — 2 T 4

3, Find the Intervals on which Fls increasing or decreasing, (——// o) Vv (a, 5’—) ['P/? O ]

b. Find where f has Its sbsolute extrema, G X~ 2 / /LJM-‘}’ e MaX
/"‘\ c. Find where f has polnts of inflection. X =0 g @ L7 isun A ﬁr‘«"{f cn o
-~ d, Find Intervals on which £ is concave upward or downward, 2enyr o Lot UP (__/} o)
g |t 2 Sketch a possible graph of f. ConCave cjow vy (0/ i) J ("Q/L/J

{,/‘W?g)’f' e
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6. GIVEN the position function s(t) = t3-9t2+24t+1 find a) where the particle changes
direction and justify your answer b} determine the intervals when 0<t<6 where the

particle is speeding up & slowing down. Justify your anwswer. - o
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