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Sample Questions for Calculus BC: Section I

Calculus BC: Section I

Section I consists of 45 multiple-choice questions. Part A contains 28 questions and does

not allow the use of a calculator. Part B contains 17 questions and requires a graphing

calculator for some questions. Twenty-four sample multiple-choice questions for Calculus

BC are included in the following sections. Answers to the sample questions are given on

page 39.

Part A Sample Multiple-Choice Questions
A calculator may not be used on this part of the exam.

Part A consists of 28 questions. Following are the directions for Section I, Part A, and
a representative set of 14 questions.

Directions: Solve each of the following problems, using the available space for scratch
work. After examining the form of the choices, decide which is the best of the choices
given and fill in the corresponding circle on the answer sheet. No credit will be given for
anything written in the exam book. Do not spend too much time on any one problem.

In this exam:

——

L.

Y4
C

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

(2) The inverse of a trigonometric function f may be indicated using the inverse
function notation f! or with the prefix “arc” (e.g., sin™! x = arcsin x).

2 An

'''''

A curve is described by the parametric equations x = > + 27 and y = 1> +¢
equation of the line tangent to the curve at the point determined by ¢ =1 is

(A) 2x-3y=0

|V
® 4x-5y=2 ¢y 0)6{

v

(C) Ax= ye= ™y T — = =

D) Sx—4y=7- a1
E Sx =y —13

s

5
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Sample Questions for Calculus BC: Section I

A

2. If 3x%+2xy+y* =1, then %y-= (QX Gi)( + (Q{X :Ldﬂ%ﬁ { +ZY)
w L e

ox olx + 2xdy

L.J;

6 20 165125 9, |

3 %‘ T i \l )
3. The table above gives selected values for the derivative of a function g o % ~ -

interval -1 < x < 2, @: Euler’s method wit_h a step-size of 1.5 is— % “k%f* f:;jx_ | >

used to approximate g ¢ resulting approximation? -

(A) —6.5 . -
() -1.5 \ 25

[ -
\

L
\" 3 3"
- \ 4. What are all values of x for which the series 2——— converges?
+7 (A) All x except x =0 a=l %
AT B)hl=3

+7 ) (DB F=3

Uh! 7@& ®) |x|>3
\ (B e series diverges for all x.
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Sample Questions for Calculus BC: Section I

] 5{\@:\ j‘ ’ - \
5. I ——f(x) = g(x) and if h(x) = x?, then 5 (h(x)) = & { (;(\( ) }: Y\\ ( X
(8) 2xg(x) 0 \X ) 2K

&><3 (x*)

6. If F’ is a continuous function for all real x, then %in}) %J-HhF (x)dx is
(a) 0 :
(5 FO) o) =)
(&) Fa)- i T 00

 (REHOY o N
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7. The slope field for a certain differential equation is shown above. Which of the
following could be a specific solution to that differential equation?

() y=x
® y=é
© y=e"
(D) y =cosx
A\\E y=Inx
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Sample Questions for Calculus BC: Section I
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9. 'Which of the following series converge to 2?

o0

\ o' e o, v b A poa %)
32 i 2 Ty NN feirto
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= oo ;:t::: { o #
I e - B

s s P
‘\/’ b '_i» s i o ) )
(A) Ionly 2 £ «é "M/(J
(8) II only
(c) III only

(0)Land 1L only—

10. If the function f given by f(x) = x> has an average value of 9 on the closed interval
[0, k], then k& =

(a) 3 | | {»\‘w;: 3,
(B) 31/2 U A\
© 183
() 36'/*
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Sample Questions for Calculus BC: Section I

11. Which of the following integrals gives the length of the graph y = sin(vx)
between x =g and x = b, where 0 <a < b ?

; | e e (o T ey
A) J.aw[x+cosz(w/§) dx " \ "‘t \:é%{) 0x
(B) J.:,/1+cosz(«/;) dx

©) fb\/sinz(x/—)+zl—cosz(«/§) dx

\\%”
-
-

!

12. Which of the following integrals represents the area enclosed by the smaller loop of

the graph of » =1+ 2sin @ ? .
l+ading =0

m?ﬁl?\@ = 3

117/6
lj "1+ 25in 6)? do

(B) 2J. (1 + 2sin 0) dO ’ !/"‘“g
s . Smgng. per
o A Crcin O)2 "'“‘ :
@ 3 {2 R e
T/6 e RUWATEAR
1+ 2sin 6)? do (Y =Y {75 5
0 [l (%4) (53)
(E) J (1 + 2sin 6) dO - E%@‘
AL .
w

g % o= § (r(e)) do-

i

PWQQ“EX S
\z \_ (tzweyde
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Sample Questions for Calculus BC: Section I

13. The third-degree Taylor polynomial about x = 0 of In(l - x) is

¥‘, \ i [N H Fial
IS i U} * H §
|\

|

ma i, b o
) 14 x *—%— ,{ o)X L

P _x

(B) —x+ 5

= B
3

14. 1If @)—:yseczxand y =5 when x = 0, then y =

dx

(05 )
(A) etanx+4 t /

{

Loy~ el

1
1

e

(D) tan x + 5 T\; B
j NJ
() tanx + 5¢* -
| TR y e
O =Tany
NJ —
A — s . § fm‘; p

i T84
’ 8 éﬁﬂ
'S f ! ]
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Sample Questions for Calculus BC: Section I

Part B Sample Multiple-Choice Questions

A graphing calculator is required for some questions on this part of the exam.

Part B consists of 17 questions. Following are the directions for Section I, Part B, and
a representative set of 10 questions.

Directions: Solve each of the following problems, using the available space for scratch
work. After examining the form of the choices, decide which is the best of the choices
given and fill in the corresponding circle on the answer sheet. No credit will be given for
anything written in the exam book. Do not spend too much time on any one problem.

In this exam:

(1) The exact numerical 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 f is assumed to be the set of
all real numbers x for which f(x) is a real number. ‘ -

(3) The inverse of a trigonometric function f may be indicated using the inverse
function notation f™' or with the prefix “arc” (e.g., sin™' x = arcsin x).
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Sample Questions for Calculus BC: Section I

Graph of f
15. The graph of the function f aboye consists of four semicircles. If g(x) = _[: f(t)dr,
where is_g(x) nonnegatwe?Q f‘J %f PO
3N+ /;« = Yo ¥ ™) 3 F

B=3=2] U [0, 2] only
(C) [0 3] only
(D) [0, 2] only
(®) [-3,-2] U0, 3] only

16. If fis differentiable at x = a, which of the following could be false?

(A) fis continuous at x = a. \/ a2 L 4
(B) lim f(x) exists. v v L al »)=
x—a Lo, " 1\\3 e R \j
© tim LS VN YRR
x—a —a ot w\ :
o) [’ (a) is defmcd v N ) .
vvvvvv . VRS
/(E) f ”(a) is defmed “\3 ol W

e —

3 i - -

g o & e
4§ % A g O
4 & : .
P,

‘ -~

._‘r« -} w%
£ %
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Sample Questions for Calculus BC: Section I

17

18.

36

T O~ Tz

- K

A rectangle with one side on the x-axis has its upper vertices on the graph of

¥y = cos x, as shown in the figure above. What is the minimum area of the shaded
region? ?N‘{ﬂ %"% é*g}f {' N %”3« yi * ’gff,, y 3% ‘;)( %J‘::NX
A 0.799 g’(}}%‘“ ol 2% { 3’“"5

A= X+ 0>

(D) 1.439 = -GV K

=) 2400
(E) 2:000~ :aﬁm _ WW //f“&

A solid has a rectangular base that lies in the first quadrant and is bounded by the
x- and y-axes and the lines x = 2 and y = 1. The height of the solid above the
point (x, y) is 1 + 3x. Which of the following is a Riemann sum approximation for

the volume of the solid?
VAW < X 1. X )

=1 3i
z 211 422 \
) i=1”l( ”’) // \ X=

)
sy
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Sample Questions for Calculus BC: Section I

Al
// ‘*"f
L il
-~ g -"‘." - - X

19. Three graphs labeled I, IT, and III are shown above. One is the graph of f, one is
the graph of f”, and one is the graph of f”. Which of the following correctly
identifies each of the three graphs?

A F
(A1 11 111
® I I 1
©m 1 I
() I I

@ ‘_ o 11

I
D)

20. A particle moves along the x-axis so that at any time ¢ 2 0 its velocity is given by
v(t) = In(t +1) = 2¢ + 1. The total distance traveled by the particle from 7 = 0 to

t=21s
(A) 0.667

0764

0

(D) 2.667
(E) 2.901

21. If the function fis defined by f(x) {\/f +2 and,g is an affiderivativg of f'such _
that g(3) = 5, N J—

(A) =3.268

then g(1) =

B) —1.585
(© 1.732
(D) 6.585
(E) 11.585
: "‘\.‘ Jg
2802 It g - f e
| \J ) LI
e ST
\ b wd wd § “
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Sample Questions for Calculus BC: Section I

2

22. Let g be the function given by g(x) = J.lxloo(t2 —3F + Z)e" dr.
Which of the following statements about g must be true? vz by
I. gis increasing on (1, 2). a U} ’fg}éj X4 f;}ﬁ 7)e " a I/

II. gis increasing on (2, 3).

I gEa] >0, BUﬂt‘thh(ia@ﬁqgﬁgiz%.wﬂ —142

(A) 1o

@) Il onl

gg;é;? q(1) =0 :§f;"ﬂ9“§% Jlop= -2050-D_
I i . Tt

(B) 1, Th-gndE —| QY2 t k205 , ~2,059

~2,05% Y
. ‘8(1) “ e =AY '
23. For a series S, let 8 ts)=—|. Q““‘éf GoN e 5
ST L R e T 1 I T
S§=l-g5+3 25+4 49+8 8+16 R

” S g B 11’»;
\ S q@g 1 \ A\

5(7_—1)—/2— ifnis odd &T

where a, = _1

if n is even. \
(I’l + 1)2 v ‘ _B.Jﬂ,,. P ,,.t— o ;ﬂ_ V{Q{V %j
ST unr 0t

Which of the following statements are true?

co a a € m_g, =90. C‘“ o
~ﬁAW\t Qo 2 dfﬁéaubﬂ#'zbngﬁz7 Vo
U T A

.

“;’%‘fg ! "\«v a v‘
i
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Sample Questions for Calculus BC: Section I

Tt Tt

24, Let g be the function given by g(z) = 100 + 20sin (—-—) + 10cos (?)

2
For 0 <7 <8, gis decreasing most rapidly when ¢ =

(D) 5965 _ HMv

() 8000 O ag 4 /i\\@\




A graphing calculator is required for some of these problems.

L The table. shows the depth of water, W in a river, as measured at 4-hour 1ntervals

X76) o odal -

) |
) § ()=

" during a day-long ﬂood Assume that W is a differentiable function of time 7.

t (hr)

o | 4| 8|12 |2

W(z) (ft)

32 36 38 37 1 35 | 33. | 32

(a) I,%"‘ind the approxima

(b) Estimate the avera,
hours by using a trg

© $cientists studying

the function F(1) 5

te value of W/(16). Indicate units of measure.

pe depth of the water, in feet, over the time interval 0 < ¢ £ 24
pezoidal approximation with subintervals of length At = 4 hours.

the flooding believe they can model the depth of the water with

appropriate units,

(d) Use the function J

= flope |

i

U

o

(12,1 Qiﬁd Wy %% ’ ﬁf) ﬂjii_ﬂ =.
g,‘leﬁ) ) ( ! ) 210 ¢}

hm: \
= (HM 25"“ 2yt A j* )

f‘am %

35-3cos (%—2), where F(t) represents the depth of the water,

n feet, after ¢ hmﬂs Find F’(16) and explain the meaning of your answer, with

1 terms of the river depth.

to find the average depth of the water, in feet, over the time

1n’t¢rva1 0 <t £ 24 hours.

v; gﬂ g j?(

o+ 1 ((hﬂ"x( i'?V‘% WO | gownts pvouvel

-

=4 (%2 +2(z0)+2(20) T2
4
= 2 (4223 B a\}%? a::«fa,,,y%w = i%‘é _125.1u7 }
Y3

aerfy (25- 200 (5F) 5 %, v )

= L%"\
ot

Xj g ﬁ’%»{lgf f “,) F ,ﬁf .4'? "4"

g nie

X5 Qo = 2o
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e

I
—\loc W\ '-M



NO (dicuigtor

7.+ (2) Write the Maclaurin series ('mcluding the general term) for f(x) =1In(e +x).

(b) What is the radius of convergence?
{c) Use the first three terms of that series to write an expressxon that estimates the

value of L In(e + x%)dx.

e \
1) £(0)= o (@49) = Wnte) = |
\ A £ P _i —> 1x = X
‘Q’L’(")'\}i e Q+x ~ ¥ e 2
{“(O\)XL '(“()d* ,‘
2 (@+9”
Ley= L -y “Lxz o -XT
,Q/‘L 'Q/L 21 20 o3
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Graph of v
A particle moves along the x-axis so that its velocity at time ¢, for 0 €7 < 6, is given by a differentiable
function v whose graph is shown above, The velocityisOat £ = 0, ¢ =3, and ¢ = 5, and the graph has
horizontal tangents at 7 =1 and # = 4. The areas of the regions bounded by the r~axis and the graph of v on
the intervals [0, 3], {3, 5], and [5, 6] are 8, 3, and 2, respectively. Attime ¢ = 0, the particle is at x = —2,

(a) For 0 <1< 6, find both the time and the position of the particle when the particle is farthest to the left.
Justify your answer, '

(b) For how many values of , where 0 < 7 < 6, is the particle at x = -8 7 Explain your reasoning.

(¢) Onthe interval 2 < ¢ < 3, is the speed of the particle increasing or decreasing? Give a reason for your
answer. ’ :

(d) During what time intervals, if any, is the acceleration of the particle negative? Justify your answer.

|
o ﬁ) Qnte V<o for 04£<73 dv\dw N4t4ly
W\M\’X{ng (1Y pmﬁ,{;\( X V‘(\ﬂ\/!%@ w4

\i >0 “’W Ae42l \S@ W W‘&@{f fi mgi\\v;%i ifﬁ{v&‘&
ok W @ e peston ot £= 2 ONRT=EY

patawd —

2 .
wld)s — 3+ gc‘}"v({,, Yk = -9+ () =-10

F m‘ ‘ ‘ ‘ t Y -| =
(W)= - &;‘9 JOD M = a3+ (-0)+ 2+ (-2) =0+

Toh £=3 ovd pacan wﬁ:ﬁ
a e

=0y X=-d

Q)
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