(we:ks) 0 3 6 | 10| 12

G(r) 160 | 450 | 900 | 2100 | 2400
(games per week)

2. A store tracks the sales of one of its popular board games over a 12-week period. The rate at which games
are being sold is modeled by the differentiable function G, where G(t) is measured in games per week and

t is measured in weeks for 0 < ¢ < 12. Values of G(¢) are given in the table above for selected values of ¢,
(a) Approximate the value of G’(8) using the data in the table. Show the computations that lead to your answer.

C (o) -6(¢)  210-900
o-L ¢ =00
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(w;ks) 0 3 6 | 10| 12

G(r)
(games per week)

160 | 450 | 900 | 2100 | 2400

12
(b) Approximate the value of Io G(t) dt using a right Riemann sum with the four subintervals indicated by the
Q"’o o\p‘\ U o° 1,& oo

12 U
table. Explain the meaning of Iﬂ G(r) dt in the context of this problem. [’
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6 = 7250
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(c) One salesperson believes that, starting with 2400 games per week at time ¢ = 12, the rate at which games
will be sold will increase at a constant rate of 100 games per week per week. Based on this model, how
many total games will be sold in the 8 weeks between time ¢ =12 and ¢ = 20 ?

R (¢)= 3400 + 100 € -12)

10

R ot = 11400 g
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(d) Another salesperson believes the best model for the rate at which games will be sold in the 8 weeks between

2
time r =12 and r = 20 is M(f) = 2400¢0011-12) games per week. Based on this model, how many total
games, to the nearest whole number, will be sold during this period?

20

mle) g = 1S40 . 007
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Graph of f

3. The function f is defined on the interval -5 < x < ¢, where ¢ > 0 and f{c) = 0. The graph of f, which
consists of three line segments and a quarter of a circle with center (-3, 0) and radius 2, is shown in the figure
above.

(a) Find the average rate of change of f over the interval [-5, 0]. Show the computations that lead to
your answer.

Qlal -5y 2-0
o--S T S °
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(b) For -5 < x < c, let g be the function defined by g(x) = j’: £(t) dt. Find the x-coordinate of each
point of inflection of the graph of g. Justify your answer.

o' (3 = & (¥)
%'l{)f\-=£'(x\ p L
‘)Dﬁﬂi\“ol-t nblection Pmds oX =3 ‘cuv‘ ]
ot X =="3 \de ¢ aetee 3‘(5(\ CCDU‘*("S,-Q
L mg:j;;”tho om (=3,9).

O‘}- hos \nflectin pouJ‘Laj'X:O Ve e atet 8/
ank 401 €0 (0,0).
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Graph of f aQ b

(c) Find the value of ¢ for which the average value of f over the interval =5 < x < ¢ is %

C4+5=-am a3
(<= Ln+d
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(d) Assume c > 3. The function & is defined by A(x) = f(%) Find 4’(6) in terms of c.

Wt (5
W= ()%
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4. Let S be the shaded region in the first quadrant bounded above by the horizontal line y = 3, below by the graph

of y = 3sin x, and on the left by the vertical line x = k, where 0 < k < % as shown in the figure above.

(a) Find the area of § when k = % 1T ’D‘L
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(b) The area of § is a function of k. Find the rate of change of the area of S with respect to k when k = re

S([ft): SL['% =D Aw = o g f’%-%gmaﬂ?\
r g
S(%} =t {?—-3%1'«{1\ 4

S(%—\ = -’(3-%3\\\%\ - ,%



(c) Region § is revolved about the horizontal line y = 5 to form a solid. Write, but do not evaluate,

an expression involving one or more integrals that gives the volume of the solid when k = %.

\/ = W%Z [(e-%s.wa_ (Ss-> j‘ﬁg&x
i
q.



5. For 0 £t < 24 hours, erature inside a refrigerator in a kitchen is given by the function W that satisfies
the differential equation W(t) is measured in degrees Celsius (°C), and ¢ is measured in hours.
At time ¢ = 0 hours, the temperature inside the refrigerator is 3°C.

(a) Write an equation for the line tangent to the graph of y = W(t) at the point where ¢ = 0. Use the equation
to approximate the temperature inside the refrigerator at t = 0.4 hour.

(¢, w)
(0,3)
aWw _3eeso )
AKX CO,Q\ Co = 2
W= 3+t
W) =3+
BENE 16 NGRS




(b) Find y = W(t), the particular solution to the differential equation with initial condition W(0) = 3.

AW Sust Since W)=,

_@_!u M: AW

l}\/‘_" \}r.zj‘bmb ‘l“l
QW AW = Dt ot

W = 3dsmt *+C

W(a\‘-‘-%
Cl—._%'slho+(--—“‘9 < =9]
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W = t\\ Ssmt +9



(c) The temperature in the kitchen remains constant at 20°C for 0 < ¢ < 24. The cost of operating the
refrigerator accumulates at the rate of $0.001 per hour for each degree that the temperature in the kitchen
exceeds the temperature inside the refrigerator. Write, but do not evaluate, an expression involving an
integral that can be used to find the cost of operating the refrigerator for the 24-hour interval.
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10-2x-x* forx<1
3+4e*!  forx>1

o]

6. Let f be the function defined above.
(a) Is f continuous at x =17? Why or why not?

\C(ﬂ: 7
[ {/41<77

)(_;)’-I- _"LlW\{-/J/)':—?
=1

hre £r1= 7

A=1"

2 ot x=l
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10-2x-x* forx<1
3+4e'  forx>1

fx)= {

(b) Find the absolute minimum value and the absolute maximum value of f on the closed interval -2 < x < 2,
Show the analysis that leads to your conclusion.

! o W
£ = L5 o

_2-2x=0 47 Fo0

gcyarw((z)wq L x=ten,
ne s o w [-BU by VT
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10-2x-x* forx<1
3+4e'  forx>1

fx)= {

{c) Find the value of I f(x) dx.
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