AP Calculus BC ’18-19
Spring Final Part IA

Calculator NOT Allowed

Name:




1.

dy

If y=x%*", then =< =

dx
2x 2x 2x
a)  2xe b)  4dxe c) xe (x+])
d) 2xe” (x + 1) e) xe” (x + 2)
2. [3dx=
5[/~x 5 SfAx \ 3x
a) 543 +C b) —AN3 +C C) +C
In3 In3
S[Ax
d) 3/37 +C e) 3 +C




1 by 1 ) 0 d) o« e DNE

2
.t t
J(2— smgj cosgdt




5.

The graph of the function fis shown below for 0 < x < 3.

Of the following, which has the smallest value?

a)

b)

3
Ji f(x)d
3
Left Riemann sum approximation of L f (x)dx with 6 equal sub intervals.

3
Right Riemann sum approximation of L f (x)dx with 6 equal sub intervals.

3
Midpoint Riemann sum approximation of L f (x)dx with 6 equal sub intervals.

3
Trapezoidal sum approximation of L f (x)dx with 6 equal sub intervals.




6. If f(x)zi[%—secx)n,then f(%jz

n=0

(A) 3 (B) % (©) —% D) % (E)  divergent
7 Let fx)={ 2O FEE0 ich of the following statements is ¢
. c f(.x = —ln‘x+1‘, if‘0<x . 1cCn O ¢ rollowing statements 1S truc
about f?
L. f 1s continuous at x = 0.

II. f 1s differentiable at x = 0.
IlI.  f has alocal maximum at x = 0.

a) I only b) II only c) I only

d) Iand II only e) I and III only




N/
ji\_/

8. The graph of f”, the second derivative of £, is given above. Choose the
answer that represents the graph of f”.

A) B) ©)

Va L] L
T TN

D) E)




9. Letfbe a differentiable function such that f(3)=2 and f’(3)=5. Ifthe

tangent line to the graph of fat x = 3 is used to find an approximation to a zero of
£, that approximation is

a) 04 Db 0.5 ¢ 2.6 d) 34 e) 5.5

10.  Which of the following three tests will establish that the series 2%
n=1 M1 n—

converges?

L Direct Comparison to 251/1‘2 II.  The Ratio Test

n=l1
II.  Limit Comparisonto » 7'
n=1
(A) I only (B) IT only (C) Iand II only

(D) I and IIT only (E) L I, and IIT




11. szlnxdx:
a) éx3(3lnx—l)+c b) éx3(lnx—3)+c

2

c) %xz(Zlnx—1)+c d) %x2(2lnx+1)+c e) %(lnx) +c

12.  Find d—iif X +9x+9xy—y* =16

d
2) dy _x+9+9y b) dy _2x+9+9y
dx  y-9x dx 2x—9y
o) dy _2x-9+9y d) dy _2x+9+9y
dx 2y—9x dx 2y—9x

e)  None of these




13. Which of the following graphs is of the solution y=f(x) to the differential

. dy
tion —=.1y(1 —-y)?
equation —= »(1000—- y)

a) b)

200

e)  None of these




N
)

mn
T—

14. Let g(x) = J; f (t)dt for —7<t<7, where the graph of the differentiable

function f'is shown above. g(—7) =

a) 8-—- by —-8 c) 8-—




15.  On which of the following interval is the graph of y=2x’—3x> —12x+15
both decreasing AND concave up?

Q) (o) o[- o (-12)




17. The Mean Value Theorem does not apply to f(x) =| X— 3| on x € [1, 4]

because

a) f

—_—

x) 1S not continuous on x € [1, 4]
b) f (x) is not differentiable on x e [1, 4]
o

d  f(1)>r(4)

e) None of these

18. lim ; =

d 3 e) DNE




19. A completely artificial coordinate system called Maychrowitzian defines
points as ( U, Q) , Where x=Qcotu and y=0Qsinu. Which of the following would

be the Maychrowitzian form of the slope of the line tangent to O =3+cscu ?

a) (3+csc,u)cos,u

b) cot,u-i-(3+csc,u)cos,u
(3+csc,u)csc2 1L+ cot? fesc i
) (3+csc,u)csc2 LL+cot? fese i
c
cotu—(3+csc,u)cosu
9 cotu—(3+csc,u)cosu
(3+cscu)csc2 LL+cot® fiese 1
) (3+cscu)cscz/,t+cot2,ucsc,u
e

cot,u+(3+csc,u)cos,u




20.  Given the functions f(x) and g(x) that are both continuoush ;1(1}1

differentiable, and that have values given on the table below, find , given that
h(x)= £(2x): g(%xj‘

x /(%) /() g(x) g'(x)

2 4 -2 8 1

4 10 8 4 3

8 6 -12 2 4

a)  -189 b)  -90 00 0 d) 47 e) 64




Ldt:

21.
t+5
t2
(a) Inft+9+c (b) Eln|t+5|+c (c) t=5n|t+3+c
(d) —5In|t+95+c (e) t+5In|t+5+c
22.  The interval of convergence for the series ;W()H—l) 1s
12 2 2 7 2 12
—Z<x<z —Z<x< < —Z<xg 2
a) 5 S¥YS3 b) SSYS3 c) §SXYSS
12 2 12 2
_1“ <z __ft< z
d) 5 <x_5 e) 5 _x<5




23.  The graph below is r=0+sin20 on O €[-7, ].

2
Which is true at point A of the polar graph shown?

&y _dr & dr & _dr

a = C < d) not enough information
dx do dx db dx dob




24.  Let f(x) be a function such that f’(x)=cosvx and f(0)=0.

What are the first three non-zero terms of the Maclaurin polynomial of x- f(x)?

a) l—lx+ix2
2 24
1 1
b) x——x>+—x°
2 24
1 1
C) X—— x>+ —x
4 72
1 1
d) —X+—x"——Xx’
4 72
1 1
e) X —=x+—x"




25.  Below is the graph of the polar curve »=1-2sinf on O € [O, 27r].

Which of the following integrals represents the area inside the outer loop but
outside the inner loop of the curve?

('277: 1

a —r2de
) JO 2
i)
b) 6%# 40

a7 Z
o) J 6lr2d0—J *Laae

6

2r LA
d) J lrde—J 6%}*%’0
0

5%2
&z i

¢) J ‘ %rz 40— 6%# 40
7S 76




26.  Let the function f'be differentiable on the interval [0, 2.5] and define g by
g(x)= f(f(x)) Use the table to find g’(1).

X 0.0 0.5 1.0 1.5 2.0 2.5

f(x) 1.7 1.8 2.0 2.4 3.1 4.4

f(x) 0.1 0.3 0.6 1.1 2.0 2.2

a) 0.8 b) 1.2 c) 1.6 d) 2.0 e) 2.4

(e e)

27, If jx—lzdx:f(x),thenf x—lzdxis

0
a) convergent.

b) divergent because lir{)l+ f (x) does not exist.
X—>
c) divergent because 1i_r>n f (x) does not exist.
X—oo
d)  divergent because neither lim f (x) nor lim f (x) exist.
x—0* X—00

e) none of the above.
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29. Let v(t) be the velocity, in feet per second, of a skydiver at time ¢ seconds,

0<7. After her parachute opens, her velocity satisfies the differential equation

% =2v—32 with v(0)=50. Which of the following must be true?
a) v(t)=v2—32t+c

b) In|2v-32|=t+c

c) 2In|2v-32|=t+c
1 _
d) Eln‘2v—32‘—t+c

e) In|v—16|=2t+c

= (-1)"e" .

30. The series Z( ) s>— diverges because
n=l n

L. The terms do not tend to 0 as » tends to oo.

II.  The terms are not all positive.

M. lim|[<et > 1
n—yoo an
a) I only b) IT only c) III only

d) ['and II only e) I and III only
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76.  The function f is defined on the interval x €[ -1, 5] and has the graph

shown below.

Which of the following is (are) true?

L. ggﬁﬂzz
L im ) 6)
x—3 x—3

O lim [1+/(x)]= £(3)

a) lonly b) Il only

d) IandIl only e) IandIIl only

III only




77.  In the classic 2002 Amusement Park problem, equations £ (t ) and L(t) were

given, representing the rate at which people were entering and leaving the park
respectively, for time 9 <7 <23, the hours during which the park was open, with

t=9 corresponding to 9 am. Let us assume that F (t) =F (t )— L(l‘ ) . Which of the
following is the best interpretation of F (16) ?

a) The number of people in the park at 4 pm.

b) The number of people entering and leaving the park before 4 pm

c) The average number of people in the park between 9 am and 4 pm.

d) The rate at which the number of people in the park is changing at 4 pm.
e) The rate of change of how quickly the number of people in the park is
changing at 4 pm.

78.  The concentration of a certain drug during the first 20 hours after it has been
administered can be approximated by

3001
N=—2L 0<r<20
P()=ca s

where ¢ 1s the time in hours after the medication is taken and p(t) 1s the

concentration in percent. Determine the average concentration during the first ten
hours after the medication was taken.

a) 0.101
b)  0.480
c) 3.502
d 7.719

e)  11.989




79. Let y=f (x) be the solution to the differential equation % = y+xy with

the initial condition f (0) =1. What is the best approximation for f (3) if Euler’s

method is used, starting at x =0 with a step size of 1?

a) 0 b 1 ¢ 2 d 6 e 24

80.  The first derivative of the function g(x) 1s defined by

_ 20xsin(1-2x)

for 0<x<3.
x*+4

g'(x)
On which of the following intervals is g(x) concave down?
a) xe(0,0.5)u(2.071,3)
b)  xe(0.5,2.071)
c) xe(0,0.256)U(1.354, 2.827)

d  xe(0.256,1354)0(2.827,3)

e)  None of these




81. A particle is moving along the x-axis such that it position is given by
x(t)=—4£+9¢* —6t—2 for 120, When does the particle stop in order to switch

from moving right to moving left?

a) t= % only b) t=1 only C) t= % only

d) t= % and =1 €) never

82. A rocket rises vertically from a point on the ground 75,000 feet from a radar
station. If the rocket is rising at a rate of 40000 ft/min at the instant when it is
100,000 feet high, what is the rate of change, in radians/min, of the rocket’s angle
of elevation from the radar station at that instant?

18 8 24 18 8
R 15 9 s 9 059 33




83.  The position vector of a particle is moving in the xy-plane is given by
<6t\/t2 +1, tzeSi“5t>. Find the speed at t=7.5.

a) 343 .601 b)  340.487 ¢)  254.940

d)  238.525 e)  90.003




84.  The graphs of f(x) and g(x) are shown above. Ifh(x)=g(f(x)), then
K(1)=

a) —6
b) g
c) %
d) %

e) does not exist




85. If J__;g(x) dx=-19 and L_lg(x) dx =—14, then _Eg(x) dx =

a) 33 b)) -5 ¢ 0 d 5 e) 33

86.  The base of a solid is the region bounded by y=sinx and y=cosx for
0<x< % If each cross-section of the solid perpendicular to the x-axis is a square,

the volume of the solid 1s

(a) 0.306 (b)  0.256 (c) 0315 (d) 0286 () 0257




87.  Consider the following statements:

i. The series converges by the Ratio Test.

ii. The Ratio Test is inconclusive.

iii.  The series converges by the Alternating Series Test.
iv.  The series converges absolutely.

V. The series converges conditionally.

(=)'n

n?+1

Which apply to the series z

n=1
a) Statements i. and iii. are both true.
b) Statements ii. and iv. are both true.
c) Statements i. and iv. are both true.
d) Statements i. and v. are both true.

e) Statements ii. and v. are both true.




88.  The velocity vector of a particle is moving in the xy plane is given by
<\3/;, 662’_2> , and the position at time =1 is (0, 5). The position at time =0 is

a) (-1,5) b (0.75,2593) ¢) (0,-0.188) d  (0,5)

e) (-0.75, 2.406)

89.  Given the Maclaurin polynomial for g(x) is M =1- %x — ixz, which of

the following might be the graph of g(x)?

a) b)




, e (1)
90. The first nine terms of the seriesistp: 2(—) are used to
n=1 n

approximate the sum of the series. According to the alternating series
bound theorem, what is the maximum error in this approximation?

% 1 9—32 d) 3 e)  none of these

a)




End of
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