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Please time yourself and record how long the following two problems take you with a graphing calculator:
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For the next part, there should be one more question, but we have not covered it yet.  Therefore, try to complete the next three questions in about 45 minutes and record your time WITHOUT USING A CALCULATOR:
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CALCULUS BC
SECTION IL, Part A
Time—30 minutes
Number of problems—2

A graphing calculator I required for these problems.

T (minuies) [ I O B )
(i) (Gegrees Fahveaneit) | 550 | 571 | 618 | &9 | 710

1. The temperature of waer in  ub a ime 1 is modeled by a striclyincreasing. twice-ifferetible functon W,
where W(1) is measured in degrees Fahrenheit and 1 s measured in minutes. At time f = 0. th temperature of
the wateris 55°F. The waler i heated for 30 minules, beginning attime 1 = 0. Values of W() atselcted
times 1 for the first 20 minutes aregiven i the tble above.

(@) Use the datan the table (0 estimate /(12). Show the computations that lead fo your answer. Using corrct
units, interpret the meaning of your answer i the context of his problem.

(9 Useih a1l vt (). sin ot anis e e o W)
e —

(0 For 012, e e emprtr o e e n i bis 2 () . U R s

Wih hefour subinervals indicaed by the data inth table t0 approximate 1 [*'W(r)at. Does his
approsimation overestimate or underestimate the average lemperature of the watr e hese 20 minutes?
Explin your essoning.

(@) For 20 <1< 25, the function W thal models the water emperature s irstderivatie given by
W(t) = 0.44F cos(0.061). Based on the model, whatis th temperature ofthe water a ime 1 = 257
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2. For 1= 0, a particle is moving along a curve o that s position at time 1 i (x(1). (1). Attime 1 = 2, the
VT g B2
2 3 =it

particl isat position (1,5). It s known that 45

(@) Isthe horizontal movement of the partick o the lef or o the right a time 1 = 27 Explain your answe.
Find the slope o the pah of the particl a time 1 = 2.

(®) Find the x-coordinate of the particke’s posiion a ime 1 = 4.

(c) Find the speed of the paticle at time = 4. Find the acceleraion vector of the paticle at time 1 = 4.
(@ Find the distancetraveled by the paticle from time £ =2 to 1 = 4,
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CALCULUS BC
SECTION IL Part B
Time—60 minutes
Number of problems—4

No calculator s allowed for these problems.

Graph of [

3. Let f be the continuous function defined on [4, 3] whose graph, consistng of thce lne segments and a
emiciie cenred at th rgin, s givn bove:Le g bethefncion ivenby () = [0t
(@ Find the values of 5(2) and g(-2).
® Foreach of g/(-3) and "(-3). find the value o stae tht it does ot exist.
(©) Find the-coordinate of each pint at which the raph of g has a horizontaltangent line. Forcach of these
poini, determine whether g has a relative minimum, felaive maximum, o nether 2 minimum nor 3
‘maximum at the point.Jusify your answers.

(@ For —4 < x < 3, find all values of x for which the graph of 2 has a point of nflection. Explain your
reasoning.
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4. The function i twice differeniable for x > 0 with /(1) = 15 and (1) = 20. Values of 1", the derivtive of
. are given for selected values of i the table above.

(@) Write an equation fo theline tangent (0 the graph o f at x = 1. Use this line o approximate. f(1).

®) Use a midpoint Ricmann sum with two subintervalsof equal length 2nd valtes from the bl to
approximate jl" 'f/(x) . Use the approximation for I.“ () dx 10 estimate the value of £(1.4). Show
e computations thatlead t your ansver.

(©) Use Buler’s method, starting a x = 1 with w0 steps of equal size 10 pproximate f(1.4). Show the
computation tha kead (0 your answer.

(@ Write the second-degree Taylor polynomial for f about x = 1. Use the Taylor polynomial to approximate
104).
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5. The rae at which a baby bird gains weight s proportional o the ifference betwezn it adul weight and its
current weight. At tme = 0, when the bird i first weighed, it weight s 20 grams.If B(r) i the weightof the
bid,in grams, at time 1 days afe it s frt weighed, then

a8 _1
& L)
Let y = B() be the soluion t the diffeential equation above wih inital condition 5(0) = 20.

(@) Isthe bird gaining weight faster when it weighs 40 grams or when i weighs 70 grams? Explan your
reasoning.

® Fina L2 i trms o 5. Use 10 expsn why he graphof  canno resemble h following raph.

1004

Weight (grams)

Time (days)

(©) Use separation o variablesto findy = (). the particular slutio {0 th differental equation withinitial
condition B(0) = 20.





