What does the Mean Value
Theorem say?
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2. The amount of water tlons, s modeled dnuous f interval
05157, where 1 § i hours. In this model, i

() The rate at which water enersthe tank is /(1) = 100 sin(4F) gallons pe hour for 0.5 157,
(ii) The rate at which water leaves the tank is

250 for0 < 1 <3
)= {00 Tor s = < 3 allonsper our.
‘The araphs of / and g, which intersectat 1 = 1617 and ¢ = 5,076, e shown in the figure above. At time.
£= 0, the amount of water inthe tank s 5000 gallons.
(@) How many gallons of ing the time interval 0 < 1 €77 Round y
nearest gallon
) For0<i<7. i ing whi i i ing. Give:a
reason for cach answer.
(©) For 0/ 1 7. at what time ¢ s the amount of water i the tank greatest? To the nearest gallon, compue the
‘amountof water a this time. Justfy your answer.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

© 2007 The Colege Boand. Al ighis rserved
professiona)

GO ON TO THE NEXT PAGE.
3

AP® CALCULUS AB
2007 SCORING GUIDELINES

Question 2

The amount of watet in a storage tank, in gallons, is modeled sy
by a continuous function on the time interval 0 < ¢ <

where £ is measured in hours.In this model, ates are § ™

as follows: 1.
(§) The rate at which water enters the tank is [
/(1) = 1007 sin () gallons pe hour for 05 1< 7. {=
i) The rate at which water leaves the tank is ol

(i)=} 250 for0se<3
0= {000 for3 <157 % oo
The graphs o / and g, which intesccta £ = 1,617 and ( = 5076, are shown n the figure above. AL
time (= i
@ sl ime inerval 051577
the narest gallon.
) For0557,
Give areason or cach answer.
(©) For 05127, atwhattime 1
D s
L

Pivemt =T
@ 110 ims26 s p

per hour. ] T

(b) The amount of water in the tank is decreasing on the
intervals 05451617 and 3515 5076 because
S(0)< (1) for 01 <1617 and 3< 1 < 5.076.

1 ¢ identifies = 3 as a candidate.

(@) Since f(¢) - &(r) changes sign from positive to negative
the candidates or the absolute maximum are

amount of waterat £ = 3
amount of water at £ = 7

i
1 : conchusion
ET) 3
g . ,
3| 5000+ [ ) i~ 25009 = 5126591 ‘Q‘UZ\ -250 tit
7| 5126591+ [ ) e~ 2000(8) = 45135807 3

“The amount of waer inthe tank s greatest at 3 hours. At
that time, the amount of water in the ank, rounded o the o

nearest gallon s 5127 gallons. :Q5OKJ
N 212.6)]
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Students will verbally explain how to

solve problems with calculus

(using the words: derivative, integral, solve...)

xS | 1@ | s |2

1 e a2 ]s

3. The functions / and g are differentiable for all real numbers, and g is stricdly increasing. The table above
o . e L

the function 4 is given by

gives values.
Hx) = f(g(x) - 6.

(8) Explain why there must be a value 7 for 1 < r < 3 such that (r)

() Explain why there must be  value ¢ for 1 < <3 such that 1'(c) = -5.
(© Lt o et unto iven by )= [(0) . i e vl of w3,
@it . wite an eq

wx=2
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