The figure above shows the graph of £, the derivative of the function £ for —¥ < z < 7. The graph of fhas

horizontal tangent lines at x= -3, x= 2, and x= 5, and a vertical tangent line st x= 3.

Find all values of x, for -7 < x < 7, at which fattains a relative minimum. Justify your answer.
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Let & be a function defined for all 2 # 0 such that A(4) = -3 and the derivative of his given by

B (z) = i;@fm alle £ 0.

M Find all values of x for which the graph of /i has a horizontal tangent, and determine whether / has a local
ﬁmfmmum alocal minimum, or neither at each of these values. Justify your answers.
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Let Arbe a function defined for ali T ;,é 0 such that (4} = -3 and the derivative of his given by

K (m} -2 ﬁ fﬁt‘ alle £0.

ﬁ Does ‘Ehe line tangent to the graph of A at x = 4 lie above or below the graph of hfor x> 47 Why?
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’J&({ - Let fbe the function defined by f{){fﬂw@iﬁzx-mgggnx for 0 = x < 3n/2

™ Find the absolute m’aﬁeémﬁm value and the absolute minimum value of £ Justify your answer.
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)}*{ Let fbe the function defined by £x) = ﬁx@i@(@« /’4 e Cmley (‘“’&r)

Find the average rate of change of f on the interval 0 < = < .
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Craph of 7

The figure above shows the graph of ¥, the derivative of a twice-differentiable function f on the interval [-3,
4]. The graph of 7 has horizontal tangents at x = ~1, x= 1, and x = 3. The areas of the regions bounded by
the x-axis and the graph of f on the intervals [-2, 1] and [1, 4] are 9 and 12, respectively.

On what open intervals contained in -3 < x< 4 is the graph of fboth concave down and @em&asmg? Give a
reason for your answer.
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A container has the shape of an open right circular cone, as shown in the figure above. The height of the
container is 10 cm and the diameter of the opening is 10 cm. Water in the container is evaporating so that

its depth A iz changing at the constant rate of ;T? cm/hr.

(Note: The volume of a cone of height h and radius ris gi&ea bV = —;—m’gh,}

(a) Find the volume V of water in the container when /i = 5 cm. indicate units of measure.
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{b) Find the rate of change of the volume of water in the container, with respect to time, when = 5 cm.

Indicate units of measure. A = 4 T LY
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{c) Show that the rate of chd ge s HE VSIS of water in the container due to evaporation is directly

;pmpcsﬁicmai o the exposed: surfasa area of thé water. What is the constant of proportionality?
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Traffic flow is defined as the rate at which cars pass through an intersection, measured in cars per minute.
The traffic flow at a particular intersection is modeled by the function F defined by

F(t) =82+ 4sin (%} for 0 < 1 < 30, where F{t}is measured in cars per minute and #is measured in

minutes,

Is the traffic flow increasing or decreasing at = 77 Give a reason for your answer.
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A particle moves along the y-axis so that its velocity at any time 120 is given by v{t)=tcos t. At time ¢ =i,

the position of the particle is y=3 .

For what va?ms of £ 0 < <5, is the particle moving upward?
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A0 A particle moves along the x-axis so that its velocity at time t,0 < 2 5, is given by wI) = 3(+1)(+-3) . At
time t=2, the position of the particle is x{(2)=0 .

™ Find the minimum acceleration of the particle .
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Ben rides a unicycle back and forth along a straight east-west track. The twice-differentiable function B
models Ben's position on the track, measured in meters from the western end of the track, at time L
measured in seconds from the start of the ride. The table above gives values for B(f) and Ben's velocity, v(#),
measured in meters per second, at selected times 1

For 40160, must there be a time f when Ben's velocity is 2 meters per second? Justify your answer.
Ves, Sime b 15 Awice -ditkererhble [+ 15 combnuacs cret
d?«“s%’fm%a% over o S560, 5(%3 @ oty anct B(Co) =T oraus

(¢c »6!vo 4—q _ 2 m@w
?9 /He a«vtnay \(dOCﬁlj = g ) ) Y ,,mz

— =33 bl
va- #rap-—value Ahepradi Gua ,«wm@mﬁ gt Aywra.

» ‘fﬁf#wza&ﬁdgm
‘ | . ifed ... wf1es,
 Such Aot @{)wz%g



i
%

- A water tank at Camp Newton holds 1280 galions of water attime t = {. During the time interval =18
~ hours, water is pumped into the tank at the rate '

W (&) = 95+/tsin? ( ) gallons per hour.

’ E}ufiﬁg the same time interval, water is removed from the tank at the rate

R {ﬁ) = 275sin” (£ ) gallons per hour.

497[4/ Is the amount of water in the tank increasing at time =15 7 Why or why not?
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'gﬂq) Atwhattime £, {}<t£18 is the amount of water in the tank at an absolute minimum? Show the work that
leads o your conclusion,
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Let g be a continuous function with g(2) = 5. The graph of the piecewise-linear function g, the derivative of
g, ia shown above for ~3 < x<7.

ﬂ Find the average rate of change of g{x) on the interval -3 < x< 7. Does the Mean Value Thecrem applied on
the interval -3 < x <7 guarantee a value of ¢ for-3 < £< 7, such that g'{c) is equal to this average rate of
change? Why or why not?
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The velume of a spherical hot air balloon expands as the air inside the balloon is heated. The radius of the
balloon, in feet, is modeled by a twice-differentiable function rof time t where tis measured in minutes. For
0 < t< 12, the graph of r is concave down. The table above gives selected values of the rate of change, r11),
of radius of the balloon over the time interval 0 < £ < 12. The radius of the balioon is 30 feet when ¢= 5.

(Note: The volume of a sphere of radius ris givenby V = %m‘?‘?’,}

ﬁf;{{“ - Estimate the radius of the balloon when 7= 5.4 using the tangent line approximation at t= 5. Is your
t estimate greater than or less than the true value? Give a reason for your answer.
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’B;( ,é Find the rate of change of the wkzma of the ba%im&n with fﬂspm‘i to tsm& Whﬁl’! t= 5. Indicate units of
' . measure. :

/= _LEE“,.,B

4. [Wﬂfj




