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oo AP CALCULUS BC (354033) Name:

Part 1: Show all of your work. No calculators allowed on this part of the exam.

L. Attime >0, a particle moving in the xy — plane has velocity vector given by v(t)= <t2, 5t> . What is
the acceleration vector of the particle at time # =3?
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3. Which of the the following gives the length of the path described by the parametric equations x = sin(tS)

and y=¢"' fromt=0tot=m?
a. J.: sin’ (t3)+e'°’ dt
b. J-: cosz(t3)+em’ dt
: J':\/%“ cos’ (t3)+25e'°’ dt
: J-:\/?wz cos(t3)+5e5’ dt

€. J-: \/cosz (3t2 ) + €' dt

o

(=¥
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What are all values of x for which the series 2( 5 l) converges?
el WX+

-l<x<l1

x>1 only

x =1 only

x<—1 and x >1 only

x<-1and x2>1
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Consider the series Z—' . If the ratio test is applied to the series, which of the following inequalities
n=1 .
results, implying that the series converges?
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7. Which of the following series converges for all real numbers x ?

a. = X"
n=1 n
b. & "
n=1 n2
C i x”
n=1 \/;
do i enxn
n=1 I’l!
e. i nlx"
n=1 e”
8. In2)’ In2)"
What is the sum of the series 1+1n2+%+--~+%+~-?
! n!
a. In2
b. In(1+1n2)
c. 2
d. (2
e. The series diverges.
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9. Which of the following expressions gives the total area enclosed by the polar curve r =sin*@ shown in
the figure above?

a. n
lJ‘ sin’ 0 do
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c. n
lJ‘ sin* 6 dé
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d. T,
J sin” 0 dO
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e. m
ZJ sin* @ do
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10. If f(x)= xsin(2x), which of the following is the Taylor series for f about x=0?

a. x3 xS X7
20 41 6!
b. _4x3+16x5 64
* 2! 4| 6!
3 5 7
C. ) _8x +32x _128x
* 3! 5! 7!
d. 4 6 8
2x2_2x +2x _ 2x N
3! 5! 7!
e. . 8x* 32x® 1284°
2x° - + - +
3! 5! 7!

11. In the xy—plane, a particle moves along the parabola y = x> — x with a constant speed of 2410 units per

second. If dx >0, what is the value of ? when the particle is at the point (2, 2) ?
t

dt
a. %
3
b. 210
3
c. 3
d. 6

e. 610

4 5 6 n+3
X

A function f has Maclaurin series given by — +—+—+---+
21 31 4! (n+1)!

+---. Which of the following is

an expression for f(x)?

a. —3xsinx+3x°
b. —cos(x2)+1

2 2
C. —x"cosx+x
2 3 2
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13. A particle moves along the curve defined by the equation y = x° — 3x. The x — coordinate of the particle,

) . d 1 e ..
x(t) , satisfies the equation @ , for t >0 with initial condition x(O) =—4,

dt  J2t+1

a. Find x(t) in terms of 7.

b. Find ? in terms of ¢ .
t

c. Find the location and speed of the particle at time t =4 .
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Show all of your work. Calculators allowed on this part of the exam.
t f be a positive, continuous, decreasing function such that a, = f(n). If Zan converges to k, which
n=1
the following must be true?
lima, =k
© [ () de=k

. J-lw f(x)dx diverges.

. J-lw f(x)dx converges.

“ [T r(x)ax=k

15.  The position vector of a particle moving in the xy — plane is <t2, sint> . What is the distance traveled by
the particle from r=0 to t =7 ?

16.
If

a.
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9.870

10.354
10.826
12.335
49.912

Zan diverges and 0 <a, <b, for all n, which of the following statements must be true?
n=1

Y (-1)"a, converges.

n=1
oo

Y (-1)"b, converges.

n=1
oo

Y (-1)"b, diverges.

n=1

(e o)
an converges.

n=1

an diverges.

n=1



17. Let f be a function with £(3)=2, f'(3)=-1, f”(3)=6,and f”(3)=12. Which of the following is
the third-degree Taylor polynomial for f about x =3?
a. 2 (x-3)+3(x-3)+2(x-3)’
b. 2 (x-3)+3(x-3) +4(x-3)’
2—(x=3)+6(x=3) +12(x-3)’
2—x+3x" +2x°
€. 2-—x+6x" +12x°

18. > (2x)"

What are all values of x for which the series 2% converges?
n=1
a. x=0
b. 1 1
——<x<—
2 2
c. -2<x<2
d.
——<x<—
2 2
e. x can be any real number.

19. : 5, 3, s
If the first five terms of the Taylor expansion for f(x) about x=0 are 3—7x+ Ex + Zx —6x", then
f//(o) —

a. 1
8
b. 3
4
¢ 9
2
d. 6
e. 8
20. L

A particle moves in the xy — plane according to the parametric equations x(¢)=5v2¢+1 and y(¢) = e>
for r 20. What is the average speed of the particle during the time interval 0 <7 <57?

a. 3.531
b. 4.788
c. 7.293
d. 12.771
e. 17.653



21. The area inside the polar curve r = 3+ 2cos@ is

a. 9.425

b. 18.850
c. 28.274
d. 34.558
e. 69.115

22. Let f be a function that has derivatives of all orders for all real numbers. Assume f(0)=35, f/(0)=-3,
f7(0)=1,and f”(0)=4.

a. Write the third-degree Taylor polynomial for f about x =0 and use it to approximate f(0.2).

b.  Write the fourth-degree Taylor polynomial for g, where g(x)=f (xz) ,about x=0.

€ Write the third-degree Taylor polynomial for /2, where h(x)= J-Ox f(¢)dt, about x=0.

d. Let & be defined as in part (c). Given that f(1)= 3, either find the exact value of k(1) or explain
why it cannot be determined.



