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{ 3. The rate at which water flows out of a pipe, in gallens per hour, is
B given by 4 differentiable funetien B of time . The table above
shows the rate as measured every 3 hours for a 24~hour perind.

MU&@ a midpoint Riemann sum with 4 subdivisions of equal

4 .
length to approximate /q B(t)dt. Using correct units, explain
o
the meaning of your anewer in terms of water flow.

(b) Iz there some time ¢, 0 < ¢ < 24, such that B'(2) = 07 Justify
YO ANSWEr.

N The rate of water flow B () can he approxiﬁated by
1 2
Qlt) = 5 (78 + 23t —¢°). Use Q(¢) to approximate the

average rate of water flow during the M~-how time period.
Tndicate units of meagure.

<) Aff"i’xam'fe, R(15)

1999
t RB(2)
(hours) | (gallons per hour)
0 9.6
3 iG4
6 108
9 i1.2
12 il4
15 11.3
13 10.7
21 10.2
24 - 9.8
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The figure above shows the graph of f, ﬁhe derivative of
the function £, for —7 < # £ 7. The graph of f has
horizontal tangent lines at 2= -3, 2= 2, and 2= 5, and

a vertical tangent line at ¢ = 3. o A\ S 2

(a) Find all values of z, for —7 < £ < 7, at which f
attaing a relative minimum. Justify your answer. .
(b) Find all values of 2, for -7 < 2 < 7, at which f attains a relstive maximum. Justify your answer.
_—— ; : L - E s yy., . .
{c) Find all values of z, for -7 < 2 < 7, at which f {:.t:)<0j gy ’Q/ 4 5 % +‘ﬁ
'@3(“ what value of &, for -7 < 2 < 7, does f1 Adrag Pamt( 3) o1 inflection . Justi 67' -
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" Mote; This I8 the graph of the derivative of £, not the graph of £,

The figuee above shows the graph of /7, the derivative of a fimction f, The dompin of f
15 the set of all real numbers x such that —10< x< 10,

{a) Far what values of x does the graph of f have a horizontal tangent?

{b) Forwhat values of x in the interval (~30,10) does f have 5 wlafive maximum?
Justify your angwer,

{c) For value of x is the graph of f concave dowmwand?

d) For what value of x does the graph of f have point(s) of inflection?
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3. The rate at which water Hows out of a pipe, in gallons per hour, is
given by = differentiable funetien £ of time ¢. The table above

shows the rate as measured every 3 heours for a 24-hour period.

\@(’Use & midpoint Riemam sum with 4 subdivisions of egual
. 4 .
length to approximate f R{t)dt. Using correct units, explain

]
the meaning of your angwer in terms of water flow.
(b) I there some time &, 0 < ¢ < 24, such that B'(t) = 07 Justify

yowr' answer.

The rate of water flow R{t) can be approximated by

1 ; ;
Qt) = % {8 + 28t — 7). Use R(t) to approximate the
average rate of water flow during the M-how time period.

Tndicate units of messure.
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" The figure above shows the graph of 7', the derivative of

the function £, for —7 < # < 7. The graph of f has

horizontal tangent lines at 2=-3, 2= 2, and =5, and -

- & vertical tangent line at = 3.

(a) Find all values of z, for 7 <2< 7, at which f
attains a relative minimum. Justify your answer. .
~ {b) Find all values of &, for —¥ < 2 < ¥, at which fattains a relstive maximum. Justify your answer.

{c) Find all values of z, for -7 < z < 7, at which f"{z) < 0.,
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‘(hours) | {gallons per hour}

-8 9.6
3 104
6 10.8
9 11.2
12 114
15 11.3
i8 10.7
21 16.2
24 9.6
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" Mate; This is ibe graph of the gorivative of £, not the graph off,
The figure above shows the graph of (7, the dedivative of 3 fanction . The domain of \/ ] \, 7\ X/
15 the set of all real numbers x such that —1< x <10,
| | N i ot
{#) For what valyes of x does the grapb of £ have a horizontal tangent? I ! 7
{b) For what values of x in the interval (~10,10) does [ have 5 relative maximum? =lo ~F - 4§ 4o
Justify your angwer, ’ u /.\ u n
{c} For valug of x is the graph of § concave dowmwari? “p(x) e B t L ’4
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d) For what value of x does the graph of f have point(s) of inflection?
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