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Questions

‘Student Name
(Last, First):

=25 Enter the Total # of Correct
(out of 45)

Part A
(2pts)

Use the FTC to evaluate a definite
Integral and interpret it in context 1

Part B

Approximato and Interprot average
Valus using a Riemann sum 2

Question 1 *
Tabular Data Measuring Temperature

PartC

(AVG =5.88, STD DEV = 2.55)

Use the FTC to evaluate a function
at a point when given its derivative
and an initial value 2

iy

Given parametric derlvatives,

doscribe the movement

of a particle and find the slope of 2
Its path ata given time

Part A
(3pts)

Find tho x-coordinato of th
‘position of a particle at a givon
timo

PartB
(2pts)

Find the speed and acceleration
vector for a parficle at a given time 0

PartC
(2pts)

Find the distance traveled by a
particle at a given time.

Part D

_ e

Question 2
Parametric Motion
(AVG =5.07, STD DEV = 2.66)

@ Evaluate an integral-defined Intorpret two values of a
£ Pomumdei b gl differontial squation In context B
8 araph of the derivative 1
& 2 Part A
Part A o8 (2pts)
2 2pts) =
5 « 2 Find and Interpret the second
2 Find and evaluate an Integral- 1 § 2 | derivative of a differential equation
85 | definea using the FTC 3 e 2a in context 0
S Swp
EW Part B B=h PartB
t =z 2pts) 28g (2pts)
¢ £ % | yso soparation of variables to find
S o5 | s G5 [wammssnmmn
D S o | andjustifyf these points aro local o &2 equation 1
SES oxtroma =
5283 PartC
"’-é r;nc 5
ES— pts) 3
=
Justify where an Integral-defined
Uso the ratio test to determine
é function has points of inflaction 1 hesslinppsetecbusmsoisiyg
E Part D Maclaurin series 0
g Part A
] E (5pts)
o
© 2> Estimate the orror for an
L alternating Maclaurin series
PSR £ 3 S | evaluated at a point using the first 0
0.2 function at a point and use it i ] :E oSO
‘to make an approxi =
. Pat §2q Eon
5 @ pts) <F
'g Eg Find the first three nonzero terms:
and general term of the derivative
i [ T [TRIRRERESE |
] T R bede
L a
Lav ‘function at a point* (2 pts)
T2 31 PartB (Toél) o
= Se (3 pts) <
B = Mock Exam u‘w“
€S 2% | usoEulors mothod with two steps =
S o =9 | tospproximatethevalue ofa Scom 46
gz22s function ata point 2
s (108 pts total)
£fe Part C MC
e < (2 pts)
a
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H Find the second-degree Taylor Mock Exam
= polynomial and use it fo
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= function at a point
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ind f”(1) = 20. Values of [, the derivetivc of

The function [ is twice differentiable for x > 0 wit

1, are given for selected values of x in the table above: =

(a) Write an equation for the line tangent to the graph of f at x = 1. Use this line to approximate f(1.4).

(b) Use a midpoint Riemann sum with two subintervals of equal length and values from the table to
approximate LH/'(.r) dx. Usc the approximation for LI '{]4(.() dx to estimate the valuc of f(1.4). Show
the computations that lead to your answer.

(¢) Use Euler’s method, starting at x = | with two steps of equal size, to approximate /(1.4). Show the
computations that lead to your answer.

(d) Write the second-degree Taylor polynomial for f about x = |. Use the Tnylor‘pol womial o up roximate
\
o 6y =) s R0 ) P
@) SM)=15 /(=8 P 1 : tangent hne
{I : approximation
An equation for the tangent line is
y=15+8(x—1). __gx{.';
PR e
(b) I:Jf'(x):lx =(0.2)(10) + (0.2)(13) = 4.6 l 1 : midpoint Riemann sum
lL‘ 32 ( 1 : Fundamental Theorem of Calculus
J4)= [(|)+j'|"‘/'(.=).1x j {:l@dx S-C .4 )l IQZ‘B
[(1.4) 196 |
(© f(1.2)= £(1)+(02)(8) = 16.6 2. { 1 : Euler's method with two steps
"L 1z answer
S(1.4) = 16.6 +(0.2)(12) = 19.0
@ Tyx)=15+80— 1)+ Jx-1)* s [ {2 Tyl polimomii
=154 8(x— 1)+ 10(x - 1 1 : approximation
S(14) =15+ 8(1.4 ~1) +10(14 - 1) =198

© 2012 The College Board
Visit the Collega Board on the Web: www.collegeboard.org.

AP® CALCULUS BC
2012 SCORING GUIDELINES

Question 5
The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its

current weight. At time ¢ = 0, when the bird is first weighed, its weight is 20 grams. If B(z) is the weight of the
bird, in grams, at time ¢ days afier it is first weighed, then

B _Ligo-p). '?j%(‘ D(T)’ “"] (5@00:5)

Let y = B(1) be the solution to the differential equation above with initial condition B(0) =

(a) Is the bird gaining weight faster when it weighs 40 grams or when it

weighs 70 grams? Explain your reasoning. %

2 2 z
(b) Find d—f in terms of B. Use # to explain why the graph of B ;
dr di- iR
cannot resemble the following graph. 2
(¢) Use separation of variables to find y = B(), the particular solution to w
the differential equation with initial condition B(0) = 20. o
Time (days)
I vy —
(@) & B!mfs(&))fll 2:QI.ust:iw
Il 1 : answer with reason
dB| 1
4] =1(30)=6
di| gozo 5t
dB o i
Because = ) | > 1 P the bird is gaining

weight faster when it weighs 40 grams.

d’B_ 1dB_ 11 ! d’B .
b) — == o - B) =——| =5 .
(b) Py Sa 3 S(IDO B) 25(lﬂ() B) 2;& 1z FE:
Therefore, the graph of B is concave down for l[ 1 : explanation
20 < B < 100. A portion of the given graph is
concave up.
() === —(100 By 1 : separation of variables
rd‘ (1 w=Do -B 1 : antiderivatives
o) IOO pa= J EE - 'dB 5:{ 1:constant of integration
~In|100 - B|= l +C d‘k = ] 1 uses initial condition
| 1:solves for B
Because 20 £ B < 100, [100— B|=100 - B,
~In{100 - 20) = %(e) +C = -In(80)=C Note: !nfx Z(,S [1-1-0-0-0] if no constant of
integration
100 80071/5
Bliy=100-80""%, 120 Note: 0/5 if no separation of variables
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Question 6

The function g has derivatives of all orders, and the Maclaurin series for g is 2nd) ¢l

|2 %t e

3
z‘ n' 2n+3_3‘%

(a) Using the ratio test, determine the interval of convergence of the Maclaurin series for g.

(b) The Maclaurin series for g evaluated at x = % isan al ing series whose terms decrease in absolute
’ . 1
value to 0. The approximation for g(z) using the first two nonzero terms of this series is W Show that

this approximation differs from g(,ll) by less than ——. 200 e)f_rof‘

(e

Write the first three nonzero terms and the general term of the Maclaurin series for g(x).

1 : sets up ratio
1 : computes limit of ratio
I - identifies interior of

lim (2
o

I : considers both endpoints

1 : analysis and interval of convergence

lxl < \ & r interval of convergence
L

The series converges when —1 < x < 1.

v R 1 R
When x =1, the seriesis =z + ==+ 35—

38 g g
‘This series converges by the Alternating Series Test. am—l < O
| i
When)—lthescnesl:§~g+7—3+ hm (jﬂ:o

This series converges by the Alternating Series Test.
A . n>od

Therefore, the interval of convergence is =1 < x < L.

(b>| %_IZO|‘ 224‘ Y\ 2n¥)

: uses the third term as an error bound

X
iy

+ error bound
‘ L300, 8.4 2n+1 1 : first three terms.
c X)=a=2x +x" bk (=l b b 2
B @y W (533 {l:gcn:mltcr:n
@nHBX
e /a
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Question 1 “L‘b d‘\%‘&zﬁé

| { (inutes) [0 [ s ] s d)b*
| #(e) (dozrees Fahrenheit) | 550 | 571 | 618 | 619 | 710

\y

The temperature of water in a tub at time ( is modeled by a strictly inyrgnlng. twice-differentiable ﬁm n W,

where I (¢) is measured in degrees Fahrenheit and ¢ is measured in minutes. Attime ¢ = 0, the temperature of

the water is 55°F. The water is heated for 30 minutes, beginning at umc = alues of W(r) nl clected

times ¢ for the first 20 minutes arc given in the table above. S ("“'\n

(a) Use the data in the table to estimate W'(12). Show the compumnons tha: lead to your answer, Using correct
units, interpret the meaning of your answer in the context of this problem.

20 20
(b) Use the data in the table to evaluate jﬂ W*(¢) dt. Using correct units, interpret the meaning of jﬂ W) di

in the context of this problem.

(¢) For 0<r <20, the average temperature of the water in the wb is %J:UW(I) di. Usea left Riemann sum

with the four subintervals indicated by the data in the table to approximate —— W () dt. Does this

20
or i the average of the water over these 20 minutes?

Explain your reasoning.
(d) For 20 <t < 25, the function W that models the water temperature has first derivative given by
W)= 0.4J;cos(0.061). Based on the model, what is the temperature of the water at time 1 = 25 7

(@) W2) estimate

« interpretation with units

The water is i
LOI7°F per minute at time ¢ = 12 minutes.

& :nW'(.).n 4W( 20)— W(O! == 16 % { 1 : value

The water has warmed by 16 °F over the interval from £=0 1o By intemencimwtibuting

£ =20 minutes.
| 2 K+ R R R
© EL W(1) dt = 55(4:I(0) +5-W(4) + 6:W(9) + 5-W(15)) 1 : lefi Riemann sum
1 3: 4 1: approximation
A%(4-55,0+5-57,l +6:61.8+ 5\(17.9)1 |L 1 Tindestiats st s

1
=13 -
20 1215.8 = 60.79

This approximation is an underestimate, because a left Riemann
sum is used and the function W is strictly increasing.

Rt T GV e
20

=71.0+2.043155 = 73.043
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Question 2

For £ 2 0, a particle is moving along a curve so that its position at time ¢ is (x(f), ¥()). Attime f =2, the
dx ‘h;?‘mdﬂ o ;‘I‘\!Qr!

particle is at position (1. 5). It is known that - g = sine

(a) Is the horizontal movement of the particle to the left or to the right at time + = 27 lain your answer.
Find the slope of the path of the particle at time 7 = 2.
(b) Find the x-coordinate of the part

s position at time

(¢) Find the speed of the particle at time ¢ = 4. Find the acceleratior
€

of the particle at time 1 = 4.

Find the distance traveled by the particle fromtime 1 =2 to £ =4.

(a) %' -2 = 5 ';'?Oé '?__ l 1 : moving to the right with reason
ez e
3:{ | :considers dy/dt
dxfdt
Because Zv: > 0, the particle is moving to the right ‘[ L:islopeatt =2
at time £ = 2. -
dvi
= 3.055 3.054
&, (s 8)
Y (] A _ (
x at= x(4)-x(2
2
4 5
_ N ETIN . [ 1:integral
(b) x(4)=1 +Bz F di =1.253 (or 1.252) 2 { e
(c) Speed = J(X'(4)) + (V(4))® =0.575 (or 0.574) N { 1: speed
“ | 1: acceleration
Acceleration = (x"(4), »"(4)) Q—M'lh 8-
= (~0.041,0.989)
@) Distance = ["\[¥(0)7 + ((1)” a 2 :{ !: integral
2 | : answer
=0.651 (or 0.650)
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Question 3
Let f be the continuous function defined on [-4, 3]

whose graph, consisting of three line segments and a
semicircle centered at the origin, is given above. Let g

be the function given by g(x) = L\ fe) dt.

N2
74 1)
(@) Find the valucsof 2(2) and g(~2). ‘J’: -Q’(_*E)A{—
(b) For each of g'(~3)_and g"(=3), It or
state that it does nm\_\mlue op 5”‘?‘\ a3

‘(24 3,-1)
(¢) Find the x-coordinate of each point at which the 3
graph of ¢ has a horizontal tangent line. For each Graph of f

of these points, determine whether ¢ has a relative mini relative maxi or neither a mini nor
a maximum at the point] Justify your answers

(d) For -4 < x < 3, find all values of x for which the graph of ¢ has a point of inflection. Explain your

C

reasoning.
2
@ @)= [ rwa=-30(3)=-% 5.0 182
RERE
)= [P rwdo=-[ s a
| 2
=3 ,5_} -3
“\272]72 2
-2 |,y
® 2 =1(x) = £(3)=r(3)=2 5 '; 2.5 1:813)
L= = == Y ( 5) | 11:g%3)
(¢) The graph of g has a horizontal tangent line where I 1: considers g'(x) =0
2’(x) = f(x) = 0. Thisoccursat x =1 and x = . 3:ilix=-landx=1
|L 1 : answers with justifications
2'(x) changes sign from positive to negative at x = —1.
Therefore, g has a relative maximum at x = -1,
2'(x) does not change signat x = 1. Therefore, g has
neither a relative maximum nor a relative minimum at x = 1.
(d) The graph of g has a point of inflection at each of i 1 : answer
x=-2, x=0, and x = | because g"(x) = /'(x) changes " | 1 : explanation
sign at each of these values.
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