AP Calculus BC ’16-17
Spring Final Part IA
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Find the derivative if the function if f(x)=x*V/8—2x
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3. An object moves in the xy-plane so that its position at any time 7 1s
given by the parametric equations x(t)=¢*+1 and y(r)= cos(%t} . What is the

rate of change of y with respect to x at (2,0)?
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4. The graph of the function f'is shown above. Which of the following
statements 1s true?

a) Jfisdiscontinuous at x = -2 because [ (x) is not differentiable there.

b)  fis discontinuous at x = -1 because lim (x) does not exist

x——1

¢)  fis discontinuous at x = 1 because /(1) does not exist

d) f1is discontinuous at x = 2 because lil)l’% f (x) does not exist




5. The slope of the line tangent to the curve y*+(xy+ 1)3 =0 at (2, -1)is

g - b) -
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lim f(x)=5 | Jime(x)=3 | lims(x)=7

6. The table above gives selected limits of the functions fand g.
lim| 2 ()+3¢(~x) | =




7. At time ¢ > 0, a particle moving in the xy-plane has a velocity vector given
byv(t)= < e’ sin(3t),> . What is the acceleration vector of the particle?

a) <ez’, cos(3t)>
1,

b) <§e ’,cos(3t)>

c) (2 3005(3t)>

<
d) <2€2t, - 3cos(3t)>

8. Consider the geometric series Zan , where a,, > 0 for all n. The first term of

n=1

the series is @] = 12, and the third term is a3 = 3. Which of the following

statements about Zan 1s true?

n=1

a) Ya,=21
n=l1

b) >a,=24
n=l

c) Z a, converges, but the sum cannot be determined from the information
n=l1

given

d) Zan diverges.
n=1




20-10x if x<2
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9. Given f(x)z{

a) -18 by 19 ¢ 40 d) 58

10.  Which of the following series cannot be used with the limit comparison test
o 3
to determine whether the series Zn— converges or diverges?

miNn +5n+2

d) 2£




11. L4\/; Intdt=

a)  4In4 b) %1114 o) %1 4—% d) 2—321 4—%

12. A function f(x)has the Maclaurin polynomial given by

)C2 x4 x6 x2n

1+= tatetetn T Which of the following is an expression for f(x)
2! 6! (2n)!

a) cosx b) e —sinx C) e*+sinx  d) %(ex +e* )
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13.  The graph of a differentiable function f'is shown above on the closed interval
[0, 5]. How many values of x in the open interval (0, 5) satisfy the conclusion of
the Mean Value Theorem for fon [0, 5] ?

a) Two b)  Three c) Four d)  Five




14.  Given f”(x)=e *sinx, how many POIs does f(x) have on x €(—7, )?

a) Zero b)  One c) Two d)  Three

15. A particle moves along a straight line with its position at any time ¢ =0
t

given by S(t) =f (x3 —2x? +x)dx, where s is measured in meters and tis in
0

seconds. The maximum velocity attained by the particle on 0<¢<3 is

a)  Ymis b)) 4, mis ¢) 27/, mJs d)  12m/s




Which of the following could be a slope field for the differential

16.
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O9x+12
17. —————dx=
/ x2+x=2 o

a)  2Injx+2|+7In|x—1+c
b) 7mh+ﬂ+2mh—ﬂ+c
¢)  2Injx+2|-7Inx—1+c

d) 7mh+ﬂ—2mh—ﬂ+c

18. What is the slope of the line tangent to the polar curve r=—1+2sin6 at

the point where 6 = % ?

~1+2

a) —1+2 b) V2 c) 7

d  —1+242




n
tanx —e>* —tan = + "

9. lim 3
x%n3 _n
73
a) 4—¢e"
b) 4 —3e”"
c) J3-e"
d  3-3¢"
n+l
) ) & (3x+2)
20. Find the interval of convergence of the series 2—5/
n=l n'?
a) —-l<x< 1
3
b) —l<x<—i
3
C) -1<x< 1
-3
1
d) —-l<x<=




21.  Which of the following Improper Integrals converge?
o , w _
a) I, II and IIT are convergent
b)  Iand III are convergent, but II is divergent
c)  Iand Il are divergent, but Il is convergent
d) Il and III are convergent, but I is divergent
22.  Which of the following statements about the series iﬂ is true?
S 1+n
a) The series converges absolutely.
b)  The series converges conditionally.
c)  The series converges but neither conditionally nor absolutely.
d)  The series diverges.




In3
23, ¢ dx=
o (1-¢) +4
T
a) §
T
b) 1
c) In3
| P
d) —Etan (In3)
24. Use L’Hopital’s Rule to find lim xtan™! (x‘l):

-1 by 0 ¢ 1 4




25.  On a certain day, the total number of pieces of candy produced by a
factory since it opened is modeled by C(r), a differentiable function of the

number of hours since the factory opened. Which of the following is the best
interpretation of C”(3)=5007?

a)  The factory produces 500 pieces of candy during its 3rd hour of
operation.

b)  The factory produces 500 pieces of candy in the first 3 hours after it
opens.

c)  The factory is producing candy at a rate of 500 pieces per hour, 3 hours
after it opens.

d)  The rate at which the factory is producing candy is increasing at a rate
of 500 pieces per hour per hour, 3 hours after it opens.

26.  The function g(6)=26°-156"+360 satisfies g(6)>0 for 6=0. During

the time interval 0 <7 <27z seconds, a particle moves along the polar curve
r=g(6) so that at time # seconds, =7, On what intervals of time 7 is the

distance between the particle and the origin increasing?

d) 0<t<2and 3<¢t<2m




27.  The graph of the function fis shown above for —5 <x < 1. Let g be the
function defined by h(x)= J'Ox f(t)dr . On which of these open intervals is &

positive and decreasing?
a) —25<x<-1
b) -1<x<l1

c) -1<x<0

d) —S5<x<-25




28. The function F satisfies the logistic growth equation ar _ F (2 F ]

dr 300" 650
where F(0)=95. Which of the following statements is false?

a)  limF(t)=1300

t—>o0

dF

b) o has a minimum value when F'=95,
&PF -
C) W=O when F=650.

dF d*F
d) When F<650, E>O and W<0




29.  What is the area of the closed region above, which is bounded by the curve
y=e** and the lines x=1 and y=1?

2—¢? > =3 3—¢? e’ =2

2) 2 b) 2 d) 2

30. Find the maximum error made when by approximating the sum of the
following series series by S, (that is, using the first three terms):

s ()
nZ{ n(n+2)(n+3)
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sin(1+x2)

76. If f(3)=7 and f’(x)zm,then f(5)=
a)  0.007 b)  6.992 &) 9.006 d)  16.006
X /(%)
-1.0 2
-0.5 4
0 3
0.5 1
1.0 0
1.5 -3
2.0 -6

77.  The table above gives selected values for the derivative of a function g on
the interval —1<x<2.If g(—1)=-2and Euler’s method with a step-size of 1.5 is

used to approximate g(2), what is the resulting approximation?

a) -15 by 15 ) 25 d 3

78.  What is the total area between the polar curves r = 4cos(50) and
r=17 cos(SG) ?

a)  14.137 b)  7.069 ¢) 25918 d) 51836




v(t)
A

79.  Over the time interval 0<t<5, a particle moves along the x-axis. The
graph of the particle’s velocity, v, is shown above. Over the time interval
0<t<5, the particle’s displacement is 3 and the particle travels a total

distance of 13. What is the value of [ 'v(r)dr ?

a)  -10 b) -5 ) 5 d 10




80.
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Graph of f”

81. The graph of f’, the derivative of the function f, is shown above. Which of the following could be the graph
of f?

(A) (B)

y y
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82.  The following data of the velocity of a body is given as a function of time.

Time 10 15 18 22 24

Velocity 21 25 37 25 23

The distance in meters covered by the body from #=15 to =24 using the
trapezoidal rule with unequal segments is

a) 208 b) 380 c) 425 d) 818

83.  The sales of a small company are expected to grow at a rate given by

% =300z + ty2 + t% , where § (t) is the sales in dollars per day. The accumulated

sales from the first four days is approximately

a)  $2400
b)  $2406
c)  $2412

d)  $2418




84. The basement of a house is flooded, and water keeps pouring in at a rate of

w(t) =95t sin? ( /6 ) gallons per hour. At the same time, water is being pumped

out at a rate of r(t) = 275sin? ( /3 ) When the pump is started, at time ¢ = 0, there is

1200 gallons of water in the basement. Water continues to pour in and be pumped
out for the interval 0<7<18. How much water is in the basement at t=7 Lours?

a) 657.5 gallons
b) 542.5 gallons
c) 479.6 gallons

d)  68.698 gallons

85. The functions f(x)=cos2x and g(x)=¢"—1 are both defined on the closed
interval x€[0,b]. They will have the same average value at

a. 0.848 b. 0.852 C. 0.854 d. 0.858




86. The MythBusters explode a demolition charge in midair such that the volume
of the expanding sphere of the blast is increasing at a rate of 12 cubic feet per
second. When the volume of the sphere is 367, how fast, in square feet per
second, is the surface area increasing?

1

D8 b a9 R

87. Anice field is melting at the rate M (1)=4 - sin’t Acre-feet per day, where ¢

is measured in days. In what units would M’(r) be measured?

a) Acre days
b)  Acre-feet per day per day
c) Acre-feet

d)  Acre-feet per day




x(r)=é

88. A particle position is given by { ()= } The speed att=11is
y(t)=e

a)  2.693 b) 2743 ¢)  3.086 d)  3.844

89.  Let g(x) be a continuous function on the interval x [—1, 1} and let

g(l) =-2 and g(—l) =2 . Which of the following statements is not necessarily

true?

(A) There exists a number ¢ on :—1, 1: such that g(c) Sg(x) for all x e[—l, 1}
(B) Forallaandbin [-1,1),if a=b, then g(a)=g(b).

(C) There exists a number ¢ on :—1, 1: such that g(c) =0

(D) There exists a number ¢ on :—1, 1: such that g(c) =2




90. A particle moves along the x-axis with acceleration at any time 7 given

as a(t) = 3t2 + 4¢ + 6. If the particle’s initial velocity is 10 and its initial position is

2, what is the position function?

1 2

a) x(t)=zt4+§t3+3t2+12

I 4,23 2
b) x(t)zzt +307 4307 +101+2
c) x(t)=%t4+%t3+3t2+2

d)  x(t)=3t"++r>+10r+2
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