CALCULUS BC

SECTION I
Tuﬁe——l hour and 30 xemutee S
Number of queshons———é(}
Percent of total grade—S{J

:Part A eons1sts of 28 questxons that wﬁi be answered on 51de i of the answer sheet Followmg are the dlrectlons for
;Sechon L Part A . :

'Dn*ectione Solve each of the foi]owmg prob]ems using the avaﬂable space for scratchwork After exammmg the
form of the choices, decide which is the best of the choices given and fill in the corresponding oval on the answer o
sheet. No crecht will be glven for anything written'in the test book. Do not spend too much time on any one prob}em p

In th;s test:

(1) Unless otherw1se speczfled the domam of a functlon f is assumed to be the set of aH real numbers x f()r N
o whlch f(x isa reai num’oer : : o L :

© 1, 7 =xy-eY, then f?é’m
- dx

L i
(A) x-ef B y-e (o £ o 2 ® LY
' x—xe™ X o XA xe”

2 The vqume of the sohd that results when the area between the curve y e" and the hne y 0 from ¥ o= 1 0 k
' x 2 15 revolved around the x-axisis -

<A>2ﬁ(f~e) (B) ';E(Q—H -(C)f(é?“?i'_ e tE')' e
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x — 18

(x+3) (- 4)

Bdx
@ Gy oD

" J‘(:r + Sfix ~ 4}
(<) _[ jf; + J. ;f:;
(D) J 15dx N J‘ 14dx

x+3 x—4
(E) J.

3dx _j 2dx
x+3 x—4

4. Ify=>52"+4xand x = In ¢ then Ay _
dt
() 104 (B} 10tInt + 4t (cy 10Int+4 oy 54t ) 10mis 4
i t 12t ;
GO ON TO THE NEXT PAGE
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6 The tangent lme to the curve Y= x3 é&x +8 at the pmnt (2 8) has an x—mtercept at

7. The _gfaph in the xy~plane represented by x = 3sin(f) and y = 2c§é(t) is
(A} a circle (B) an eilipse ~ {C) ahyperbola (D} a _paraboia {E) aline
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(A) 1sm“1(3"J+c

(B) 1sin‘{3’fj +C
2
{Q) 6sin“1(A}+C
2
(D) 3sin J

(E) lsm-{mfiJw
3

9. lim 4xsin(~1“) is
x

Fopem

(A) O (B) 2

(©) 4

() 4n (E) nonexistent
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C®monly  (QlandMony (1

':12. Use diffe _ntaals to approx1mate the change m the volume of a cube when the s1de is decreased from
' 799cm (1ncm3) . RIERE R S R : :

| 80 ON TO THE NEXT PAGE
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13. The radius of convergence of ¥ a>0 is

2y
{(A) (a-2}<x<{a+2)
(B) (a-D<x<(a+2)
{(C) (ra-2)>x>u-2)
(D) (@a~-2)>x>(-a-2)
(E} (a-2}sx<{q~2)

1
14, J'sin‘l(x)dx -
3]

(4) 0 ) X2 © 2

(D)

K|

() =%
2

! z
15. The equation of the line normal to 1y = 15 —x

§ 5+ x7

atx =2 is

{A) Blx - 60y = 142
(B) 81x + 60y = 182
(C) 20x + 27y = 49
(D) 20x + 27y = 31
(E} 81x - 60y =182
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19. If ?y =3ycosx, and y = § when x = 0, then =
dx

(A) 88351111 (B) 863cusr

(C) 8o+ 3

2 2
(D) 3 cosx+8  (B) 3Lsinx+8
2 2

20. The length of the curve determined by x =3t and y = 2#2 from t =0 tof =9 is

3 i
(A) jw:‘9t2+4t4dt
3
162 —
(B) f VO —1642dt
Q
162
(C)j Jo166%ds
]
3 .
(D) '{-9u16t2dt
g

(E) J o168 dt
4]
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23. What is the volume of the solid generated by rotating about the y-axis the region enclosed by y = sinx and
the x-axis, fromx =0 tox = n?

{A) ®° (B) 2m? (C) 4n* Dy 2 {E) 4

(A) 1 (B) 0 (@) -1 D) 2 (E) Undefined

25. A rectangle is o be inscribed between the parabola y = 4 - x® and the x-axis, with its base on the x-axis. A
value of x that maximizes the area of the rectangle is

2 4
(Ay 0 (B) - Q) 2 Dy = (E) il
¥3 3 3 2

GO ON TO THE NEXT PAGE
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3 5 7 2n+l

; i series -t m T ()
28. What is the sum of the Maclaurin series 3 s 7 v (Zn N 1)!
(A) 1 {B) 0 (C) —1 (D) e (E)} There is no sum.

GO ON TO THE NEXT PAGE
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4
gin’
(B) ——+C
4
;3
(C} sinx— L2 4 ¢
3

3
(D) sinx+ 22X ¢
3

(E) sin®x + C

31, If flx) = (3x)™ then f(x) =

{A) (3x)*9(3In{3x) + 3}
{B) (3x0)*M3In(3x) + 3x)
(C) O (In(Bx)+ 1)
(D) (3x)% - (3x)

(E) {3x)® 50}
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35. The sale price of an item is 800 -~ 35x dollars and the total manufacturing cost is 2x* - 140x? + 2,600x + 10,000
dollars, where x is the number of items. What number of items should be manufactured in order to optimize
the manufacturer’s total profit?

(A) 35 (B) 25 (C) 10 (D) 15 (E) 20

36. The area enclosed by the polar equation r =4 + cos8, for 05 0 < 2%, is

(A) 0 ® 2= (C) 18x D) 5’%1‘ gy B

37. Use the trapezoid rule with n = 4 to approximate the area between the curve y = x* ~ x? and the x-axis from x
=3tox =4,

(A) 35.266 (B) 27.766 (C) 63.031 (D) 31,516 (E)} 25.125

GO ON TC THE NEXT PAGE
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41. The rate that an object cocls is directly proportional to the difference between its temperature (in Kelvins} at
that time and the surrounding temperature (in Kelvins). H an object is initially at 35K, and the surrounding
temperature remains constant at 10K, it takes 5 minutes for the object to cool to 25K. How long will it take

for the object to cool to 20K7

(A) 6.66 min. (B) 7.50 min. (C) 7.52 min. (D) 8.97 min. (E) 10.00 min.

42. J‘el'cosxdxz

(A) E-(sinx+cosx)+C

(B} e—(sinx—cosx)+C
2

©) E(cosx—sinx)+C

(I 2e{sinx + cosx} + C

{(E) e'(sinx + cosx}+ C

43. Two particles leave the origin at the same time and move along the y-axis with their respective positions

determined by the functions y, = cos 2t and y, = 4 sin ¢ for 0 <t < 6. For how many values of t do the
particles have the same acceleration?

{(A) 0 (B) 1 (€2 () 3 (E) 4

GO ON TO THE NEXT PAGE >

516 M CRACKING THE AP CALCULUS AB & BC EXAMS







CALCULUS BC

SECTION II
Time—1 hour and 30 minutes
Number of problems—6
Percent of total grade—350

SHOW ALL YOUR WORK. Indicate clearly the methods you use because you will be graded on the correctness of
your methods as well as on the accuracy of your final answers. If you choose to use decimal approximations, your

answer should be correct to three decimal places.

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON THIS PART OF THE EXAMINATION

Note: Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for which
f(x) 15 a real number.

1. Two particles travel in the xy-plane. For time ¢ > 0, the position of particle A is given by x=f+1 and
y = (t + 1)> - 2i - 2, and the position of particle Bis givenby x =4t -2 and y = -2f + 2,

(a) Find the velocity vector for each particle at time { = 2.

(b) Set up an integral expression for the distance traveled by particle A from time !t =1to{=3. Donot
evaluate the integral. '

{¢) At what time do the two particles collide? Justify your answer.

(d) Sketch the path of both particles from time ! = 0 to t = 4. Indicate the direction of each particle along its
path.

2. Let f be the function given by fix) = 2x* —4x? + 1.

{a) Find an equation of the line tangent to the graph at (2, 17). Verify your answer,
(b} Find the x and y-coordinates of the relative maxima and relative minima.

(c) TFind the x-coordinates of the points of inflection. Verify your answer.

GO ON TO THE NEXT PAGE
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6. Let fand g be functions that are differentiable throughout their domains and that have the following
properties:
1

(1) flx +y) = fxgly) + gx)fy)

(i) lim fa) =0

i) mSM oo

R0 h

(iv) fO)=1

{a) Use L'Hopital’s rule to show that li ;
oo q

(b} Use the definition of the derivative to show that f(x} = g(x).

(c) Find |8},
J fx)°

END OF EXAMINATION
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