BC Theater Extra Credit Spring 2018 Assignment #1:

Directions: Create and Solve | original FRQ' . Then answer the fo.llowingl/'FRQs, make corrections (red ink) and
score FRQs. Due Wed (3/28)

\/-\3 1) (Calculétor FRQ)

¢ (minutes) 0 4 8 12 16
H(r) (°C) 65 | 68 | 73 | 80 | 90

. The temperature, in degrees Celsius (°C), of an oven being heated is modeled by an increasing differentiable
fanction H of time ¢, where ¢ is measured in minutes. The table above gives the temperature as recorded every
4 minutes over & 16-minnte period,

{a) Use the data in the table to estimate the instantaneons rate at which the temperature of the oven is changing
at time ¢ = 1), Show the computations that lead to your answer. Indicate units of measure.

{b) Write an inlegrsl expression in terms of H for the average temperature of the oven between time ¢ = 0 and
time ¢ = 16, Estimate the average temperature of the oven uging a left Riemann sum with four subintervals
of equal length, Show the computations that lead to your angwer.

(¢) Is your approximation in part (b) an underestimate or an overestimate of the average temperature? Give a
reason for your answer.

(d) Are the data in the table consistent with or do they contradict the claim that the temperature of the oven is
increasing at an increasing rate? Give a reason for your answer.
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Directions: Create and Solve 2 original FRQ’s. Then answer the followmg 3 FRQs, make corrections (red ink) and
score FRQs. Due Wed (3/28)

m 1) (Calculator FRQ)

i(mimites) | ¢ | 4 | 8 | 12 | 16
H)(c) | 65 | 68 | 73 | 80 | 90

. The temperature, in degrees Celsins (°C), of anoven being heated is modeled by an increasing differentiable
function H of time ¢, where ¢ is meagured in minutes, mtaﬂcahowglmihcmwmasmcmﬁedevery
4 minutes over a 16-mimte period.

(a) Usethedatamthetablemmmﬁﬁmmmwmwwﬁw.%mwammﬁﬂheomhehmgmg
at time ¢ = 10, Show the computations that lead to your answer, Indicate units of measure,

{b) Write an integral expmsmnmmmsafﬂfmthe average temperature of the oven between time » = 0 and
time 7 = 16, Estimate the av tempwﬂmenfﬂmownusmgaleﬁmmmmthfamww
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1) (Calculator FRQ)

f(uinutes}) | O | 4 | § | 12 | 16
Ho)(c) | s | 6 | 73 | 80 | 90

. The temperafure, in degrees Celsius (°C), of an oven being heated is modeled by an increasing differentiable
function H of time 7, where # is measured in minntes. The table ahove gives the temperature as recorded every
4 minutes over & 16-minute period.

{a) UseﬁledatamthemhleMwummthemsmnmmnsmtemwmchihewmparamreﬂfmnmm is changing
at time # = 10. Show the computations that lead to your answer, Indicaie vnits of measure.

b} Wnte an infegral expression in terms of H ferﬂ:esveragemmpmnm of the oven between time ¢ = 0 and
time ¢ = 16. Fstirnateﬁwavmget&mpmm:eafﬂ:eovennsmgaleﬁ%mmsmnwﬂhfmusubmtzxv&!s
ofesqnallmgth Show the computations that lead to your answer,

“{c) Ts your approximation in part (b) an underestimate or an overestimate of the average temperature? Give a
reason for your angwer,

(d) Are the data in the table consistent with or do they contradict the claim that the temperatare of the oven is
increasing at an increasing rate? Give a reason for your answer,

H{2)-H(E) 80-73_7

@ H(10)~

Lo fmin . { 1: difference guotient

12-8 4 "1 1 : answer with units
_ N W . : L 16
(b) Average temp ‘asfgja H{t)dt * 1: j H(¢) dt
fﬁ-ff(t)df‘=4’(ﬁs+68+73+aﬂ} l'm“’mm
T . 1 : smswer

Avemage temperature = 4 5686 = 7L.5C

SRy N

(c) The left Riomann sum appi o §% an uniderestimate of the | 1 ; anewer with reison
mtegraibemthsufﬂxs!mﬁmng Dividing by 16
will not change the inequality, so 71.5°C is an underestimate of

sing at an increasing rate, then 1 iders sh of

) ¥ a confinuons fanction is incress
mmofmammufmmdﬂwﬁmww Fout secant e
3 5 7 3: 1 1: explanation
the table are &, . 4, respwkvelx. 1: conclusion consistent
OR

By the Mean Value Theorem, the slopes are also the values
of H'{c, ) for some times ¢; < ¢y < €y < &4, respectively,

Since these derivative valoes are positive and increasing, tha
data are consistent with the claim,




t
i

Free-Response

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION.
DURING THE TIMED PORTION FOR PART B, YOU MAY GO BACK AND CONTINUE TO WORK

Y [ uw@ ON THE PROBLEMS IN PART A WITHOUT THE USE OF A CALCULATOR.
C Qta-cal il

59 Corisider the differential eq'uatibn'ﬂ =

d (F+4) | -
(a) On the axes provided, sketch a slope field for the given differential equation at the
fourteen points indicated. . ‘ .

(b) Sketch the solution curve that contains the point (-2, 2).
(c) Find a general solution to ihé differential equatiion.

(d) Find the particular solution to the differential equation that satisfies the initial condition
yO=4. | o .




Free-Response

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION.
; DURING THE TIMED PORTION FOR PART B, YOU MAY GO BACK AND CONTINUE TO WORK
(/l/ ol u&n‘@ ON THE FROBLEMS IN PART A WITHOUT THE USE OF A CALCULATOR. .
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2 (1 @
(o
[H ©
. 5] @

=2 __
d (xX*+4)° .
On the axes provided, sketch a slope field for the given dlfferentlal equation at the
fourteen points indicated.

Sketch the solution curve that contams the pomt =2,2).
Find a general solution to the differential equatiion.

Find the particular solution to the differential equation that satlsﬁes the initial condition
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(Vin-caliatato)

Free-Response

9

The graph of a differentiable function f . graphof f

on the closed interval [-4,4] is shown - 3 ,

at the right. The graph of f has 2

horizontal tangents at x=-3,~1and 2. - TN .

Let Gx) = [ f(1) dt for —4S x <4. S ENZ L
-4 AL ’

(a) Find G(-4). 3

(b) Find G'(-1).

your answer.

- (c) On which interval or intervals is the graph of G concave down Justlfy your answer.
_(d) Find the value of x at which G has its maximum on the clos_.ed interval [-4,4]. Justlfy
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3 The graph of a differentiable function f . . gmphof f
on the closed interval [-4, 4]. is shown - , EI—
at the right. The graph of f has ; - 2
‘horizonfal tangents at x=-3,~1and 2. - - IN| AT 1%
Let G(x) = [ f@t) dr for -4< x <4. =P P NP/
%—(;’I/A}: a : ' 2}, |
E (a) Find G(—4). ' v 3,
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12 & Fdeen. s -
- [3] © Onwhichinterval or intervals s the graph of G concave down. Justify your answer.

© your answer.
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‘ ‘ > AP® CALCULUSBC
45 ( Non ~calc *J hor 2005 SCORING GUIDELINES
Question 6
Let / be a function with derivatives of all orders and for which f{2) = 7. When » is edd, the nth derivative
of fat x =2 is 0. When n is even and n > 2, the nth derivative of f at x = 2 is given by f*(2) = -‘%95
{a) Write the sixth-degree Taylor polynomial for  about x = 2,

(b) In the Taylor series for f about x = 2, what is the coefficient of {x — 2 forn 217

{c) Find the interval of convergence of the Taylor series for /' about x = 2. Show the work that leads to your
answer.
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C j,,f | " Guestion$ | | \

Let / be a function with derivatives of all orders and for which f{2) = 7. When n mmmmdﬂm /

of fat x=2 is 0. When » isevenand » 2 2, the sth derivativeof /' at x = Zzsgwenbyf“"(z) ——IE

3'!
(s) Write the sixth-degree Taylor polynomial for f sbout x = 2.
(b) In the Taylor series for f about x = 2, what is the coefficient of (x~ 2)** for n 217
{c) Fmdmemmvﬂufmvezgmwofthﬂ‘ay!mmﬁrfabmt x = 2, Show the work that Ieads to your
answer. 47 4+£%L .
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AP® CALCULUS BC
2005 SCORING GUIDELINES

Questioné
Let / be a function with derivatives of all orders and for which 7(2) = 7. When # is odd, the nth derivative
of fat x =2 is0. When n isevenand n 2 2, the sth derivative of f at x = 2 :sglwnbyf("}(.'z) ("“W

3
{s) Write the sixth-degree Taylor polynomiaf for f about x = 2.
{b) In the Taylor series for f about x = 2, what is the cosfficient of (x - 2)* for n 217
{c) Fmdthemmnmlufcnnvmgenmofmcﬁylmseﬂesﬁxfaboutx 2, shawthnwazktﬁatleﬁdswymu

answer,
@ B(x)= 7+‘§.2“x 2% + -‘-( —ay ¢ 3L i(x 2 1 : polynomial about x = 2
3 4l E _
2:R(x)
3: {-1) each incotrect term
{1} max for all exira terms,
+ -, mrignge of equality
(Zn-1 1 _ | - .
®) 3 (2 %oy T
| () TheTaylorseries for fabout x =2 is [ 1:sets up ratio
= 1: computes limit of ratio
f(?}"-“ﬂz‘—f:{“?ﬁ - 1: identifies interior of
1 L — 2D © 8y interval of converpence
£ fim| 200E]) 3@‘“’*} 1 : considers both endpoints
= 1 w—-(,:—zf" ! 1 : analysisfeonchusion for
L | both endpaints
= fiml2m . 3 e (a2 |
By e
L<lwhen|x—2<3 "
| Thusﬁemmugswﬁm—l-u‘:s.w
When 325, s 87+ 51T 7.1
= Lo flz
which diverges, becanse E- the harmonic series, diverges.
n-—l
=7+1%'1L
Whm;-—l,ﬂmmm?+§h 3” 7*22 ,
which diverges, because Z““ the larmonic series, diverges.
m:ﬂmvalufmmgamexs[—i 3).




