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1998 Calculus BC Scoring Guidelines

1. Let A be the region in the first quadrant bounded by the graph of y =8 — %, the z-axis, and

the y-axis.
(a) Find the area of the region H.

(b) Find the volume of the solid generated when R is revolved about the r—axis.

(¢) The vertical line & = & divides the region It inte two regions such that when these two
regions are revolved about the z-axis, they generate solids with equal volumes. Find the

value of k.
(e) ’ 2: integral
L40,8)
' 1: integrand
3
1: limits
1: answer
2 gl 64 96
=bf£—:h’.-'“ =32'—‘F—-_T=lg.2
a il i ]
4 o 2 g
(b) ¥ :-wrf (E—m“"’ ) dz 2: integral
I g l: integrand

E
= ”’"f“ —115.27 =~ 361.911

ar
:rfnh (E- — :t:;-’lzj?- de=mx j: (8 — zEf'z): dx

jk (8-22)" dr =576
:

k o L
f (64 — 16297 4 £%) dx = 57.6
i

i S
Gk — 3‘,—2;‘;4#? + — =576
& q

k= 0895 or 0.994

1: limits and constant
1: answer

: integral with & in limits

1
3 < 1: equates volumes

Jesb

answer

Note: 0/1 for answer in each part if no
setup points earned
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1998 Calculus BC Scoring Guidelines

2. Let f be the funetion given by f(z) = 2¢®,

(a) Find lim f(z) and Jim f(z).

(b) Find the absclute minimum value of §. Justify that your answer is an absolute minimom.

{c) What is the rangs of f7

[d) Consider the family of functions defined by y = hzeb® where b is a nonzero constant. Show
that the absolute minimum value of bze®™ is the same for all nonzero values of b.

(a)

(e}

(d]

lim 2ze™ =0

T—t—oo
lim 27e®* =oc or DNE
e L ]
flz) =2 +22. 2. =2e%(14+ 22) =0
ifx=-1/2
S(=1/2) = —1/e or —0.568 or —0.367
—1/e is an sbsolute minimum value because:
(i) fllz) <0forall z < —1/2 and
Fiz) = 0forall x> —1/2

=T =

L i 3

(i) 1) B35 A
-1/2

P

and x = —1/2 iz the only critical
number

Range of [ = [-1/e, o)
o [—(L3ET, ca)
or [—0.368, 0o)

v = be" + Pz’ = betT(1 + b)) =0
ifx:—lfﬁ
Atr=—1/b y=—1je

y has an abzelute minimum value of —1/e for
all nonzero b

{I:Dnsﬂ:-—f—m
2

I:§ soor DNE as ¢ — oo

[ 1: solves f'{z) =0
L: evaluates f at stndent's critical point
0/1 if not local minimum from
student’s derivative
1 justifies ahsolute minimum value
0/1 for a local argument
01 without explicit symbolic
L derivative

Note: 0/3 if no absolute minimum based on
student’s derivative

1. answer

Note: must include the lefi-hand endpoint;
exclude the right-hand “endpoint”

1: sets i = be(1 4 bz) =0
q 1: solves student’s 3" = 0
1: evalnates y at a critical number
and gets & value independent of &

Mote: 0/3 if only considering specific
values of b
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3. Let f be a function that has derivatives of all orders for all real numbers, Assume f(0] = 3,

F{0) = =3, j7(0) =1, and f"(0) = 4.

{a] Write the third—degree Taylor polynomial for f about z = 0 and use it to approximate

7(0.2).

(b} Write the fourth-degres Taylor polynomizl for g, where g(z) = f{z%), about £ = 0.
(o] Write the third-degree Taylor polynomial for &, where hiz) = fr fit)di, ehout £ = 0.
0
[d} Let b be defined as in part (¢). Given that f[1) = 3, either find the exact value of k(1) or

explain why it cannot be determined.

(

[

]

(L]

(e]

{d)

Fifiz)=0-3z+ %Iﬂ + %:{:5l

Fl0L2) = Py(f)(0.2) =

0.04

2(0.008
5—3(D.E}+T+¥=

3
4.425

Pu(o)) = B(f)(e?) = 5 — 3% + 5ot

Pylh)(z) = f;r {-5 — 3+ %t?) dt

1
R{1) =[ﬂ Flt) dt

cannot he determined because f(f) is known
only forf =0 and ¢ = 1

1 4 2 1
s B — 3 iy =
2: 5 3.12'+235 +33

< —1= each incorrect term,
extra term, or - .-

1: approximates (0.2)

< =12 for incorrect wse of =

2 Fif)(z*)
< —]1 = each incorrect or extra term

1: Byh)(z) = fE "B at

1: answer

0/1 if any incorrect or extra terms

: fifl) cannot be determined

¢ reason
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4. Consider the differential equation given hy E;"I

1998 Calculus BC Scoring Guidelines

nine points indicated.

= Ty
=
{a) On the axes provided below, sketch a slope field for the given differential equation at the

(b) Let w = f(z) be the particular solukion to the given differentizl equation with the initial

condition f(0) = 3, Use Euler’s method starting at x = 0, with a step size of 0.1, to
approximate f(0.2). Show the work that leads to your answer.

{c) Find the particular solution y = f(z} to the given diffcrential equation with the initial

condition f{0) = 3. Use your sclution to find f{0.2).

(a)

(b)

(c)

¥

7
N o S
i

F0.1) = f(0) + f'(0)(0.1)
=3+ ]E‘(u][:i][u.l} =3
£10.27 = £(0.1) + £(0.1)(0.1)

=3+ %[0,1][33[0.1}

f(0.2) = 3™/ = 3 = 3,080

1: line segments at nine points with
negative - gero - pogitive slope left to
right and increasing steepness bottom to
topat =1 and £ = -1

1: Euler's Method equations
or equivalent table

1: answer
{not eligible without fivst point)

Special Case: 1/2 for first iteration 3.015 and
second iteration 3.045

(1! separates variables

1: antiderivative of dy term

1: antiderivative of dz term

1: soclves for ¥

1: solves for constant of integration
L1 evaluates £(0.2)

Note: max 4/6 [1-1-1-0-0-1] if no constant of
integration
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f. The temperature ontside a house during & 24-hour period is given by

wt
F[t}:ﬂ‘ﬂmiﬂ{;m[ﬁ), 0 <=2 24,

where F(t) is measured in degrees Fahrenheit and ¢ is measured in houra,

(8} Sketch the graph of F on the grid below.

: solutions with interval

(b} Find the average temperature, to the nearest degree Fahrenheit, between £ = 6 and £ = 14,

(e} An air conditioner cooled the house whenever the outside temperature was at or above 78 degrees
Fahrenheit. For what values of ¢ was the air conditioner cooling the honse?

(d) The cost of cooling the house accumulates at the rate of $0.05 per hour for each degree the outside
temperature exceeds T degrees Fahrenheit. What was the total cost, to the nearest cent, to cool
the house for this 24-hour period?

() ] ; : i 1: bell-shaped graph
[} ]
B B s i L) minimum 70 at t = 0, t = 24 only
2.2 ; ! ; maximum 90 at ¢ = 12 only
Nz O
E ! ! :
a TR e
&0 H H 1
Q 3 12 18 4
Time in Hours
1 4 F i [ 2: integral
b) Avg = f 80 — 10 cos (—J] dt
(B) B g [ 12 i: limits and 1/(14 — 6)
1 1: integrand
= E[ﬂQT.EQETT‘QE} B
—_ 87182 or 87.1R1 0/1 if integral not of the form
, 1 b
= 8T° F f F(t) dt
[ (t)
- i’ | " :
{c] |80 — 10cos EJ —T8z0 3 { 1: inequality or equation
1

d)

Tt
2—-1 D(— =0
e 12)-

b

5.230
or

5931

18,77
or

LE.TG

C =005 [

5.2%1

oar

5,230

18.760
== or
18.770

0

: ([Bﬂ ~ 10cos [-]“—;)] ~ ra) dt

= 0.05(101.92741) = 5.006 =~ 15.10

3 4

¢ integral
1: limits and 0.03
1: integrand

1: answer

0/1 if integral not of the form

k
s:f (F(t) — 78) dt
i
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5. A particle moves along the eurve defined by the equation y = z° — 3@. The r—coordinate of the

. L dx 1
particle, =(t), satisfies the equation Y

{a) Find =(t) in terms of f.

d
(b) Find d_if in terms of t.

for t = 0 with initial condition ={0) = —4.

{c) Find the location and speed of the particle at time ¢ = 4.

@ =) =[E%d:
z(t) =v2A+1+C
zll=—-4=1+4+C = C=-5
z(t) =2 +1-5

(b) y=z°—3z

iy zdT dr _dx
_—= AL |'!
dt =z dt dt

4 cdr
= {3z — E_ﬁE

- ) ] ]

(e} ={4) =
vi4) = (-2 -3(-2) = -

Vi—5=~—

Location at £ =4 is (—2,—2)

dT _l
dt1=-1 3
dy _5{3—5}9—3_q
E!'—-‘l_ 3 e

= 52
.ﬂpced-b( +3~=vr = 3.018

3 dat 0

dat
1: =)= | W]

A Rk e T e
1: evaluates C
2: answer

« =1 each error

d| .
Note: failure to cxpress ﬁ solely in terms of

i is a single error

1: positicn
ey

L: c*.a.luates — and ati=4

1: uses speed formula

1: answer
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