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Calculus BC—Exam 1
_Section I, Part A

(D) 2x* ¥ © (E) 6xt

. . 5. Ifglx) = Wmel + (x — 2%, then ¢'(3) =
Time: 55 minutes-—~ - . |

. Number of questions: 28 , o _
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(A) 3. (B)

NO CALCULATOR MAY BE USED IN THIS PART OF THE EXAMINATION.

Directions: Solve each of the following problems. After examining the ferm
of the choices, decide which is the best of the choices given.

®) % (B o

. ¥ In this test: Unless otheriise specified, the domain of a function fis assumed ¥ 6. Tind the slope of the line normal to the curve y = —Vx + 4 at the
to be the sét of all real numbers x for which F(x) is a real number. point where x = 0.
. o . . 1
L IV + Ddx= .- A) —4 B) ~3 © -5
. 1
@ 3 ® % © 1t ® 7 ®) 4
20 4
o) 2 ® 55 ,
7. Oon.%zﬁmm.m for the refation 2% + 3Iny = %% — 3y at the point
: i (3,1)
w . dy
2. Hx=e¢e mb&H.HmEmpEnbMa.H 5
. - 3 5
= : @ 3 ® 5 ©
i3 —4i
(4) E. (B .3 Smhmu. " (© 3¢ *cos L3
.2 . ¢ 2 . 1 1
(D) e ¥ cos 6t. (E} 6cos6t
3. . The function f defined by f(x) = x? ~ %% has a relative, minimum at 8 %8 x? dxis
x= ' ) ! {1+ xuum
V2 ;
. . 4= 1 L
@ vz ® L © = @ -1 () — © 77
(o w (E) . e :
(D) W (E) divergent.
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PART V! PRACT! WMINATIONS

The function h{x) is continuous and differentiable on the domain [0, 7]. The
muswr of ' (x) is shown. Use the graph for Questions 9, 10, and 11,

NP

o
]
o 7T
3
Mo
/
-

-1

At what value of x does h{x) have ifs absolute minimum?
Ay © (B) 1 (Cy 3
D) s (E) 7

The point (3, 2} is on the graph of ¥ = k(x). An equation of the line-
tangent to k(x) at (5, 2) is

(A) y—2=x—5.
(C) v—2=2{(x— 5.
(E) y=2.

(B) y=x- 2.
(D} x=5.

How pnany inflection points does k have on the interval (0, 7)?

(A} 3 (B) 4 (C) 5
D) 6 (E) 7

The sum of the infinite geometric series

8 _ 24,72 A6 . .
25 T 125 7 635 ~ 3125 ' 0B ,
@) 02 (B) 0. ©) 08.
(D) 1.0. (E} 1.2.

285

A

286

13,

14.

K3

15.

_ The graph of f'(x} is shown. It is tangent to the x-a%is at point c.

A particle moves along the x-axis so that its acceleration at any time ¢
isa(f) = 2t — 3. If the initial velocity of the particle is —4, at whiat
time #in the time interval 0 = # = 5 is the particle farthest lefi?

® 3 © 3
(EY 5

(A) 0
(D) 4

Which of the following describes all relative extrema of f(x) en the
open interval {a, &)? :

(A) One relative maximum and one relative minimum
{B) One relative maximum and two relative minima

_(C) Three relative maxima and two relative minima
(D} Two relative maxima and two relative minima

&)  Two relative maxima and one relative minimum

The length of the path described by the parametric equations
x=2sintandy = 3costfor0 = t < /2 is given by

@) fIVa s ssin’edn R
(B [T /o cos? ¢ — 9 sin® £ dt, .
Q

a2

© f

4sin?t+ 9cos?tdh

iz 9sin’s L
D ﬂ 1+ ——dt. . 3
D) \c 4costt o
(E}) none of the above,
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PART {¥: PRACTICE EXAMINATIONS

A wxu.l. Q

lm g =

() o ® & (©) 3¢
(D) &° (E) o

Let f be the function defined by f(x) = In{x + 4). The third-degree
Taylor polynomial for f centered about x = —3 is
(x—3% (x—3)°
(A) & 3w e,
(B) x—=3— 5 by

2 3
<) lw+alm|g.w|uv+£.

2 3
(D) 3 +x+iEEii@.w® +i.|||on.mmv.

2 3
(E) M+x\.f+wa +t[;i?w$.

For what values of ¢ does the curve defined by the parametric equa-

tions x = mﬂw — fandy = £ + t* — 7t have a vertical tangent?

(A) Gonly (B) 0and (©) 3 only

(D) 1only (E} 0, w and 1

287

19

20.

21.

288.

The graph of ¥ = f{x} is shown. Let A and B be wom.mn?m numbers that

represent the area of each shaded region. Evaluate

mi flx)de + 3 Hlm F(x) dx in terms of A and B.

@ 34~ B

{(A) 24— 38 {(B) 2A+ B
(D} 3A+ B (E) ~3A— B
‘ : D {2 — 1"
‘What are all values of x for which the series e converges?
. n=1
3 5 3 5
A) 3=x=3 B 3=x<3
3 3 )
G .IMARM.M D) -3=x<5

(B} 3<x=5

The expression representing the area inside one leaf of the polar rose
r = 3 cos 28 is given by

@) VI +9sinf20ds (B) f7PV1 + Ssin? 20,40
(© [ cos? 20 d8 @) 1/5™9 cos? 20:d8

(B) ™9 cos? 20 do
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B ———

The graph of fis shown. X k(x) = [7 () dt, for what value of x does
A(x) have its minimum?

(A) a _ (B) b © «
D) d ’ (E) e

In the right triangle shown, # is increasing at a constant rate of 2 radi-
ans per minute, In units per minute, at what rate is x increasing when
x = 127 ' .

13

O
(&) 2 B) 4 : Q) 5
D) 10 (B} 24
L
. . . K2 gt S
The Taylor series for cos x aboutx = 0is 1 — pn + iy + - If

I is a function such that k'(x) = cosx?, then the coefficient of 2 in

the Taylor series for h(x) about x = 01is

(&) ~ig ® -5

289

The closed interval [w, v] is partitioned into k equal subintervals, each:

with width Ax, by the numbers xg, x5, .. ., % with

k
P AaIAsu_\.QQHFi%@E
equals
(&) Vv — V. ®) 2(Vy - Vw).
a1 D ?V\irv
© Ve DN Ve

AmV Wﬁﬂm_ﬁ _ .s\w...uv.

.\.On 6x — 8 e ==

—3)(x + 2)
(A) 2njx— 3| +4lnjx+ 2 +C
(8) 2lnjx—3+2hjx+2 +C
(C) 2lnjx+ 3|+ 4ljx—2[{+C
(D) éxInjx— 3|+ 8&lnlx+ 2|+ C
(B) 4lnjx—3|+2lnjx+2[+C

S2xcosxdx = .
: 2
(A) x*sinx+ C {B) HwnOmaW+O
(C) 2sinx — Zxcosx + C (D) —2xsinx— 2cosx + C
(B} 2xsinx + 2cosx + C

-
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28.  Which of the following equations has the slope field shown?
y

/./z/l -
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FV A N NN
dy dy 2x
(A) 4 =2« ® L=% Q=5

dy dy _ Yy

¥ D =% E) =%

PART IV: PRACTICE EXAMINATIONS . Nm.:.

Calculus BC—FExam 1
Section I, Part B

Time: 50 Minutes : :
Number of Questions: 17 : .

A GRAPHING CALCULATOR IS REQUIRED FOR mogm QUESTIONS IN
THIS PART OF THE EXAMINATION.

Directions: mo?m each of the following problems, After examiring the form
of the awounmw, decide which is the best of the choices given.

g 1. The exact sumerical value of the correct answer does not always
appear among the choices given. When this happens, select from
among the choices the number that best approximates the exact
numerical value, )

2. Unless otherwise specified, the domain of a function fis asswmed to
be the set of all real numbers x for which f{(x) is a real number,

29.  Which of the following sequences converge?
. o
L n+1
3n + 71
1L Aﬂlv
mna
AL ﬁna + 3%

(A) Tonly . (B} Hounly
(D} T and II only .Amu None of them

(C) IandIlonly
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34.  Letfbea continuous function on the closed interval TN, 5. If
F(—2) = 3 and f(5) = —7, then the Intermediate Value Theorem
guarantees that

30. . When the Hm%on enclosed w% the graphsof y = 2xand y = 6x — «
is revolved around the y-axis, the volume of the solid generated is

given by (A) =7 = f(x) =3 forallxb 2and5
-7 = fix) = or all x between —2 and o.
(&) ﬂ\%?xu - mxmv de. . (B) ma.\,owmk?x - Hmv dx. . 10 . .
© Nﬂ%%?a _ RJ dx. (D) a\%:mx _ xmum - THE . ®B) f'(c) = — foratleastone cbetween —~2 and 5.

(C)  fle} = —3 for at least one ¢ between —2 and 5.
(D) flc) = 0 for at least one c between —7 and 3.

(E) Nﬂ.ﬂxﬁxm - @& dx.

E@.IQ +1

(B)  f(x) is continuelly decreasing between —2 and 5.

31, lim is
e h 35.  Which of the following is the closest to the lowest value of x in the
(&) fle) where f(x) = wmm interval 0 = x < 6 such that .bx@u - 3 dt = \,maﬁ dan
o (&) 0. ©(B) L3075 (C) 1.663

(B f(e)vhere fx) = ~In: (D) 1.745 (B) 5.823

(C)  f'(1) where f(x) = Emnm. ’
dy o - _ -

o) 1 hwv where f(x) = In(x + ¢). 36. If prie (Inx+ 2)yand y = 2whenx = l,theny =

va Nmk_bun. . ﬁmu maf&:x. mnu mm.E&.:x.

(D) 2elter2—3), (B) Vix + 4+ 2xlnx _

(B} f AWV Qﬂmﬁ flx) = Inx -

32.  'The position of an object oscillating on the x-axis is given by
x(f) & 2sin 4t — cos 4t, where ¢ is the time in seconds. In the first 5
seconds, how many times is the velocity of the object equal to 02

37. | The isosceles trapezoid shown has legs and the top base of length 7.
The acute angle § that-masimizes the area of the trapezoid is

{A) O (B) 4 (C) 5
D) & () 7 ‘
. : (A) 15°. (B) 30° : (C) 45°

33,  Let k be the function defined by h(x) = cos 3x + In 4x. What is the .

least value of x at which the graph of k changes concavity? (D) 60°. (E) 75°

{A) 1555 (B 0621 (©) 0371 : ‘

(D) 0.096 (E} 0.004 E )
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38.

39.

40.

41.

Let f be a twice-differentiable function such that (2) = 8 and
f(4) = 5. Which of the following must be true for the function fon

“theinterval 2 =< x = £

L The average value of fis .W.M

II.  The average rate of nrm.umm of fis IW.

1. The average value of f is IW.

(B) LI only
(E) LI and III

(A) Il only

(C) H.m.na E.ou:w
(D) IIand III only :

Find all values c that satisfy the Mean Value Theorem for the function

flx) = %ﬂob the interval [~1,2]. .

{A) 0.050
{C) 0.102 and 1.801

(B) —0.050
{D) 0.050 and 2.449

(E) None exist in the interval.

The base of a solid s the region in the first quadrant enciesed by the
graph of y = 9 — x? and the coordinate axes. If every cross section of
the solid perpendicular to the y-axis is.a base of a rectangle and each

" gt e A TR

mmmmrﬁ is three imes the base, the volume-of the solid is given by
A f{o-pa. ® 3/ — 2 ax

© 3/709 — y) dy. (D) 3£(9 — x2)? dx.

(E) 3[7(9 + y) dy. .

2
Let f(x) = omx cos ¢ dt. At how many points in the closed interval
?“ /\Qﬂ_ does the instantaneous rate of change of fequal the average

rate of change of fon that interval?

) 1 (B) 2 © 3 -

A

(D) 4 (B) 5
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42,

43,

44,

45.

. 3
¥hi idetivati == =
isan mhnmma:.mﬁ._ﬁ of g(x) = —— and k(1) = 2, then k(3) =
{A) 4.407. . {B) 2555, (Cy 1.852.
(D) 0355, (B) ~0.703.

Aforce of 12 momsn_h stretches a spring 3 inches beyond its natural
Hnamﬁ..?mﬁﬁbm Hooke’s Law applies, how much work is done
stretching the spring from its natural length to & inches beyond its nat-
ural length? ,
(A) 4inch-pounds
(C) 36 inch-pounds

(B) 72 inch-pounds

(B) 8 inch-pounds
(D) 54 inch-pounds

The length of the polar curve r = 1 — 2 cos 20 is

(A) 6.925. (B) 10.008. (C) 13.365.
(D) 17.629. {E) 20.016.
dy

1 ¢ =%+ yand f(0) = 2,use Fuler’s method with Ax = 0.5 to
approximate f{1).

@ 17 (B) 3 . © 4
(D) 4.75 {E) 5.75




ooe ResSPoNsSE

A GRAPHING CALCULATOR 15 REQUIRED FOR SOME PROBLEMS IN
THIS PART OF THE EXAMINATION.

1. A particle moving along a curve in the plane has position {x(8), y{t))
at time f, where

dx _ '\/1}2'-T=-.ag£’u and

& _ iy g
s i 3¢' + 2e
for all real values of £. At time i=0,the position of the particle i5
(3, 4.
(A) Find the speed and acceleranon vector of the partlcle at time
t=10,

(B} ¥ind the equation of the hne tangent to the path of the particle
attime t = 0.

i (C) Find the total distance traveled by the particle over the time
interval 0 =< ¢ < 2,

(D) Find the x-coordinate of the posmon of the partlcle at time
t= 2.

: 2. Lct'_p'(gc) 8 — 4{x —3) + 5(x — 3)1 —T(x — 3)3

9(x — 31 ~ 6(x — 3)° be the fifth-degree Taylor polynomial for the i

function f about 3. Assume fhas derivatives of all orders for all real
nurmbers,

(A) Find f(3) and thie value of the fou.rth derivative, TV (3).

(B) 'Write the third-degree Taylor polynomial for f* about 3, and use
it to approximate f'(3.2).

(C)  Write the sixth-degree Taylor polyncmial for R(x) =
about 3,

f3 §i6) dr

(D) Can f{4) be determined from the given information? Explain.

3. LetRbethe region enclosed by the .graf)hs ofy=4— %xz and

= goc®
y = secy.

{A) Tind the area of R.

(B) Find the volume of the solid generated when R is rotated about
the x-axis,

(C) Write an expression involving one or more integrals that gives
the length of the boundary of region R. DO NOT EVALUATE,

i

NQ CALCULATOR MAY BE USED IN THIS PART OF THE EXAMINATION, *

4. Consider the curve given by dx — 2x% = 3% + 1,

dy 2 - 2y
A)  Show that— = ,
() ow that - e

(B) Show there is a point Q with x-coordinate 1 such that there is a
horizental tangent to the curve at Q.

2
(C) Evaluate ;1;2’2- at point Q. Is there a local minimum, local maxi-

, mum, or neither at Q? Justify your answer,

|

’ 5. " The grapli of g shown in the figure consists of a quarter-circle and
l three line segments. Let / be the function defined by
|

hix) = fia() an

(A) Evaluate h(4).~. -
{B} Find all values of x in the interval [—2, 6] at which # has a rela-

tive minimum. Justify your answer. E )

1 © 'Findrheval_ueofh’(z).

{D) Find the x-coordinate of each point of inflection of the graph of
h on the interval (-2, 6). ]ust:fy'your answer,

6. Consider the differential equation % =x}1 - i

{A)  On the axes provided, sketch a slope field for the given differen-’
tial equation at the 15 points indicated,

2+
. 3 L] 1 [ °
i Iy i bsx
-2 - 1 2
13 ] ~lo— L L
2

(B)  Find the particular selution y = f(x) to the given differential
equation if f{3) = 0.

(C) Por () found in part (B), find lim, f(x). Explain how the

angwer is related to a characteristic of the slope field.




