Review for Quiz on FT'C, Rate problems, and Average Vzlue Name;
(T 4P Caleulus -

Questions from 2003 and 2008 AP exams
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7. A particle moves along the x-axis with velocity given by w(#) = 31> + 6¢ for time 72 0. If the
t‘&) particle is at position x = 2 at time r=0. what is the position of the particle at 7217
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~ ()((Lblfjif(x)dx=—l? and [ f(x)dx =—4. what is the value of [ f(x)dx
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2 Graph of f

kb‘iﬁm graph of the function f shown above has horizontal tangents at x=2 and x =5 Let g
be the function defined by g(x)= | f(t)dr. For what values of x does the graph of g
have s point of inflection?
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Graph of f

L (‘%) The graph of the piccewise linear function f is shown in the figure above. If
g(x)= J';z £ (t)dt, which of the following values is greatest?
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‘nAn object traveling in a straight line has position x(t) at time . If the initial position is
QCB x(0) =2 and the velocity of the object is v(¢) ={/1+1*. what is the position of the object at

time r=3? v
(A) 0.431 (B) 2.154 (C) 4512 (E)17.408
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(g\ﬂ)amummmxmsomumym: > 0, its acceleration is given by a(f) = In{l + 2'). Ffthe
© 7 velocity of the particle is 2 at time ¢ = 1, then the velocity of the particle at time £ = 2 is
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(A) 0462 (B) 1.609

(C) 2.555 (D) 2.386
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Gﬁ)Apizza,heamdtoatempaatmoHSOdcmFabrenhcit(‘F), is taken out of an oven and placed in a 75°F
room &t time ¢ = O minutes. The temperature of the pizza is changing at a rate of —110¢™%#' degrees Fahrenheit
per minute. To the nearest degree, what is the ternperature of the pizza at time ¢ = 5 minutes?
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n) rate of change of the altitude of a hot-air balloon is given by #(r) = 1> — 4¢> + 6 for 0 < ¢ < 8 Which of
0 wing.expressions gives the change in altitade of the balloon during the time the altitude is dscreasing?
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(A) —0.085 (B) 0.09 (D) 0.244  (E) 0.732
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on the closed interval [-1, 3]?
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r}’ 83. 'Iheveloc:ty mﬂ!sec,ofaparmlemowngalongthexaxlstsgivenbymcﬁmctwnv(t)-e + te' . What is the
the particle fromtime 1 = O to time ¢ = 37

(A) 20.086 fjzec | L 3

(B) 26.447 ft/sec _ {

(C) 32.809 fi/sec A‘UQ«U'Q«Q_ I Vit = 20,086
(D) 40.571 fi/fsec 3

(E) 79.342 ft/sec )
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D% l’:}h: table above gives values ofa function / and its derivative at selectedvalues of x. If f ’o[
is continuous on the interval [—4, —1]. what is the value of J' :: [{x}dx?
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bgyz. On the closed intervat [2, 4}, which of the following could be the graph of a function f with the property that
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Rate Problem -Students entering and leaving school Name:
AP Calculus

You will need a calculator for this problem. Give it a try!
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Suppose the n@]ﬂ@r of students entering the school can be modeled by the function
U(x) = —140cos(8x + 4) + 350 over the domain [0,2} where x = 0 correspond to 7:30am. Suppose also

that the function L(x) = |25 sin(3x)| describes the rate at which students are leaving the building during

that same interval of time.

a) Given that there are already 25 students in the building at 7:30am, write an integral function in
terms of t that would determine the number of students in the school at any time t. ﬂ

Let §(£) = 2 stydpds on school ovn (0
Y(t) = as + 5\)@)_\_@)0\9¢

b) Use that function to determine the time the number of students in the building is at a maximum.

Dnd ccitieal Jeo{;ﬁrs) £ gt 0Ad M%
D) = W) - L) =0 f O % L
ol t) = L(t) SO NO Cofs
£ f(x)

Ol a5
2\ a5+ () -Lx)dx=662.3%F7T

Mo actuAd af feg =2 s,
T vnoe Vol 1s oot 663 shodnde,




