Welcome to AP calculus BC!

Your summer practice consists of one complete AP exam (AP calc AB, of
course)

[ strongly suggest to print this out and use the hard copy to work out your
answers.
Attach extra paper when necessary.

You will turn in your work on the first day of school.

Expect a quiz during the first week of school.
The quiz will be made with questions from this exam.

[ hope you enjoy your summer,
Mr Mal

Questions 1-30 Non-Calculator MC
Questions 76 - 90 Calculator MC
Questions 1, 2 Calculator FRQ
Questions 3 -6 Non-Calculator FRQ



Non-Calculator Multiple Choice

1) A particle moves along a straight line so that at time t > 0 its acceleration is
given by the function a(7) = 4¢. At time t = 0, the velocity of the particle is 4
and the position of the particle is 1. Which of the following is an expression for
the position of the particle at time t > 0?

(@) 3£ +4r +1
(b) 27 +4¢ +1

(©) 1 +4r +1

(d) 2r +4
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Shown above is a slope field for which of the following differential equations?

(@) & =2 (b) & =xy © F=x+y (dDF=x-y
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The graph of a piecewise linear function f(x) is above. Evaluate .L f'(x)

(@) 2 (b) -2 (© 5 (d) 0
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(a)% (b) 1 (00 (d) nonexistent

x+5 X <2

f{«f}={

X2 +2x+3 x>=-2

6) Let f be the function defined above. Which of the following statements
about f is true?

(a) fis continuous and differentiable at x = -2.
(b) fis continuous but not differentiable at x = -2.
(¢) fis differentiable but not continuous at x = -2.

(d) fis defined but is neither continuous nor differentiable at x = -2.

7) The equation y = e** is a particular solution to which of the following
differential equations?

(a) 2 = (b) L=y © L=y+1 (@ Z=y-1



cos((erh)z Y—cos(x?) _
h

8) For any real numberx, lim
h—0

(@) cos(x?) (b) 2xcos(x?) (©) — sin(x?) (d) — 2xsin(x?)

9) What is the value of x at which the maximum value of ¥ =
occurs on the closed interval [0, 4]?

(2)0 (b) 3 (© 3 (d) 4



10) At time t = 0, a reservoir begins filling with water. For t > 0 hours, the
depth of the water in the reservoir is increasing at a rate of R(t) inches per
hour. Which of the following is the best interpretation of R'(2) =47?

(a) The depth of the water is 4 inches, at t = 2 hours.

(b) The depth of the water is increasing at a rate of 4 inches per hour, att = 2
hours.

(c) The rate of change of the depth of the water is increasing at a rate of 4
inches per hour per hour at t = 2 hours

(d) The depth of the water increased by 4 inches fromt =0 to t = 2 hours.

1D If 7(x) =3+2 and f(2) = 3,then (1) =

(a)—7 (b) -4 ©) 7 d) 10



12) A particle moves along the x-axis so that at time t > 0 its velocity is given
by v(f) = e —3sin(t— 1). Which of the following statements describes the
motion of the particle at time r=17?

(a) The particle is speedingup at t = 1.

(b) The particle is slowing down at = 1.

(c) The particle is neither speeding up nor slowing downat r=1.

(d) The particleis atrestat r=1.

13)
x 0 2 4 6 8
() 1 -1 -5 7 5

The table above gives selected values for the twice-differentiable function f.
In which of the following intervals must there be a number c such that

(@) (0,2) (b) (2,4) (©) (4,6) (d) (6,8)



14) j’fc(tan(ln(x))) =

(a) L1 () sein() (@ D (@) pandy

15) The function fis given by f(x) = x> — 2x* . On what interval(s) is f(x)
concave down?

(@)(0,3)  (b) (~», 0) and(5,0)  (c) (oo, (d) (3,)

16) If /x 12 =xy+2. whatis % at the point (4,0)?

(a)— 15 (b) (©) —4 (d) 4



17) Let R be the region bounded by the graphs of y = 2xand y = x*>. What is
the area of R?

(20 (b) 4 © 3 (d) 3

18) A block of ice in the shape of a cube melts uniformly maintaining its shape.
The volume of a cube given a side length is given by the formula V' = S° . At
the moment S = 2 inches, the volume of the cube is decreasing at a rate of 5
cubic inches per minute. What is the rate of change of the side length of the
cube with respect to time, in inches per minute, at the moment when S = 2
inches?

@-% O3 () - 2 @) 2



19) Let g be the function given by f(x) = j(3t - 6t2)dt .What is the x-coordinate
1

of the point of inflection of the graph of {?

@1 (b) 3 (© 0 (d) 3

20) Isin(?yx)dx =

(@) 3cos(3x)+ C
(b) %cos(?)x) +C
(¢) —3cos(3x)+ C

(d) - %cos(?)x) +C

¢+ 9
21) How many removable discontinuities does the graph of v = : 16 have?
.

(a) one (b) two (c) three (d) four



6 4 10
22) If J f(x)dx =5 and I f(x)dx = 8 then what is the value of I (4f(x) + 10)dx
4 10 6

(@) —12 (b) 12 (©) 52 (d) 62

23) What is the equation of the line tangent to the graph y =e**at x =17
(@Qy+ 2¢* = ex—1)
(b)y+e? =2e*(x— 1)
) y-— 2¢* = ex—1)

(d) y—e? =24 (x—1)
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25) The graph of a function, f is shown above. Let h(x) be defined as
h(x) = (x+1)-f(x). Find #'(4).

(a)—6 (b) -2 (c) 4 (d) 14



26) A region R is the base of a solid where f(x) > g(x)forallx a <x <b. For
this solid, each cross section perpendicular to the x-axis are rectangles with

height 5 times the base. Which of the following integrals gives the volume of
this solid?

b
(a) 25 ] (g(x) — f(x)) dx
b
(b) 5[(g(x) = f(x))dx
b
© 5](f(x) - gx)dx

b
(d) 5]((x) — gx)) dx

27) If %1— — Zandify =4 whenx=2,theny =
X b

(@) ix" + 14

(b) V2x® + 8
(©) \/x2 +6

(d)x2 + 12



5

x4
3x

28) If f(x)=

(a) 3 —3x°
0x?

(b) 3t —3
91.2

(©) 3x2+3

Eh:"2

2x
@ Z

29) [(2x +3)( + 3x) dx =

(@)1 +3x)°+C
(b) (x> +3x) +C
(c) (2+3x) +C

(d)5(:2 +3x)° + C

then f'(x)



X 1 4 6 7

f(x) 3 5 2 8

g(x) 2 1 0 5

30) Two differentiable functions, f and g have the property that f(x) > g(x) for
all real numbers and form a closed region R that is bounded fromx =1 to

x = 7. Selected values of f and g are in the table above. Estimate the area
between the curves f and g between x = 1 and x = 7 using a Right Riemann
sum with the three sub-intervals given in the table.

(a) 13 (b) 19 (c) 21 (d) 27



Calculator Active Multiple Choice

-2x% -7 ifx <1
f(x) =

-x* - 2kx ifx>1

76) Let f be the function defined above, where k is a constant. For what value
of k, is f(x) continuous at x = 1?

@ -3 (b) -4 (c) 4 (d) 3

77) Attimet, 0 < t < 2, the velocity of a particle moving along the x-axis is
given by v(¢) = ¢’ —2.What is the total distance traveled by the particle
during the time interval 0 < t < 2?

a) 12.453 (b) 13.368 (c) 51.598 (d) 53.598



5 5
78) Let f be a continuous function such that J f(x)dx = —4 and I fx)dx= 3
2 8

2
then [ f(x) dx =
8

(@ -7 (b) -1 (01 (d) 7

79) Let f be a twice-differentiable function defined by the differentiable

function g such that f(x) = j g(x) dx. Itis also known that g(x) is always
-2

concave up, decreasing, and positive for all real numbers. Which of the
following could be false about f(x)?

(a) f(x) is concave down for all x

(b) f(x) is increasing for all x

(¢) f(x) is negative for all x

(d) f(x) = 0 for some x in the real numbers



80) Let f be the function defined by f(x) = ¢“*® —sin(x). For what value of x,
on the interval (0,4), is the average rate of change of f(x) equal to the
instantaneous rate of change of f(x) on [0,4]?

(a) 0.723 (b) 1.901 (c) 1.966 (d) 2.110

81) Let f and g be differentiable functions such that f{g(x)) = x for all x.
If /(1)=3 and (1) =-4, what is the value of g'(3)?

(a) 3 (b) —3 © 3 (d) -5



Graph of f

82) The graph of y = f(x) is shown above. Which of the following could be the
graphof y =f'(x)?

(@) (b)
(c) (d)




X -5 0 3

f(x) 6 4 -2

83) The table above gives values of a differentiable function f(x) at selected x
values. Based on the table, which of the following statements about f(x) could
be false?

(A) There exists a value ¢, where -5 < ¢ < 3 such thatf(c) =1
(B) There exists a value c, where -5 < c < 3 such thatf'(c) =1
(C) There exists a value ¢, where -5 < ¢ < 3 such that f(c) =-1

(D) There exists a value ¢, where -5 < ¢ < 3 such that f'(c¢) =-1

84) The function f is the antiderivative of the function g defined by
g(x) =& —In(x)—2x*> . Which of the following is the x-coordinate of location
of a relative maximum for the graph of y = f(x).

(a) 1.312 (b) 2.242 (c) 2.851 (d) 2.970



Graph of f

85) The function f is continuous on the closed interval [-2,2]. The graph of f',
the derivative of f, is shown above. On which interval(s) is f(x) increasing?

(@) [-1,1]
(b) [-2,-1] and [1, 2]
(©) [0, 2]

(d) [-2, 0]

86) Let f be the function with the first derivative f(x) = [sin(x) + cos(x) +2 .
If g(3) = 4, what is the value of g(6)?

(a) 2.328 (b) 3.918 () 6.328 (d) 7.918



87) The velocity of a particle for 7> 01is given by v(¢) = ln(t3 +1). What is the
acceleration of the particleatt=47?

(a) 0.738 (b) 3.436 (c) 4.174 (d) 8.232

88) The function f is differentiable and f(4) = 3 and f'(4) = 2. What is the
approximation of f(4.1) using the tangent line to the graph of fatx=47?

(a) 2.6 (b) 2.8 (©) 3.2 (d) 3.4

89) Patrick is climbing stairs and the rate of stair climbing is given by the
differentiable function s, where s(t) is measured in stairs per second and t is
measured in seconds. Which of the following expressions gives Patrick's
average rate of stairs climbed from t = 0 to t = 20 seconds?

20
(@) | s(o)dr
0

20

(b) 3 | sy
0

20
© [ st
0

20

(d) & [ s(o)de
0
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Graph of f

90) The graph of f is shown above. Which of the following statements is false?
(@) /(1) = lir?_f(x)

x—
(b) /3) = lim/(x)

(¢) f(x) has a jump discontinuity at x = 2

(d) f(x) has a removable discontinuity at x = 4



Free Response Question with Calculator
1) A water bottle has a height of 18 centimeters and has circular cross

sections. The radius, in centimeters, of a circular cross section of the bottle at
height h centimeters is given by the piecewise function:

O<h<12

R(h) = :
(1) B—ﬁrh—lzr 12 <h <18

(a) Is R(h) continuous at h = 127 Justify your response.

(b) Find the average value of the radius fromh =12 toh = 18.



(¢) Find the volume of the water bottle. Include units.

(d) The water bottle is being filled up at a hydration station. At the instant
when the height of the liquid is h = 14 centimeters, the height is increasing at
arate of % centimeters per second. At this instant, what is the rate of change

of the radius of the cross section of the liquid with respect to time?



2) Coal is burning in a furnace, thus exhausting the resource. The rate at which
coal is burning, measured in pounds per hour, is given by B(f) = 4sin(%). At

t = 2 hours, a worker starts supplying additional coal into the furnace. The
rate at which coal is being added, measured in pounds per hour, is given by

S =12+ IOSin(% ). The worker stops adding coal at t = 6 hours. Att =0

there are 500 pounds of coal in the furnace.

(a) Find the total amount of coal added by the worker. Include units.

(b) Is the amount of coal in the furnace increasing or decreasing att =5
hours? Explain.



(¢) Find S'(4). Explain, with units, the meaning of this in the context of the
problem.

(d) Find the amount of coal, in pounds, in the furnace at t = 6 hours.



Free Response Question without Calculator

3)

402 b OIN 2

-

Graph of f’

The figure above represents the function f’ the derivative of f over the interval

[-4, 6] and satisfies f(4) = 2. The graph of f’ consists of three line segments
and a semi-circle.

(a) Find the value of f(-4).

(b) On what interval(s) is f decreasing and concave up? Justify your answer.



(c) State all x-values where f(x) has a horizontal tangent on the open interval
(-4, 6). Explain whether f has a relative minimum, relative maximum, or
neither at each of those x-values.

3
(d) Evaluate j f"(2x)dx
2



4) Consider the differential equation, the derivative of f(x), v _ 2°  and
dc x—1
where f(2) = 1.

(a) On the axes below, sketch a slope field for the given differential equation at
the six points indicated.
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(b) Find an expression for f(x) given that f(2) = 1.

d>y
c) Find —5
(©) 2



X 1 4 6 9

f(x) 10 3 5 2

5) Let g(x) be a twice-differentiable function defined by a differentiable
function f, such that g(x) =2x + If(t)dr. Selected values of f(x) are given in

1
the table above.

(a) Use a Left Riemann sum using the subintervals indicated by the table to
approximate g(3).

(b) Find g’'(x) and evaluate g’(3).



(c) Using the data in the table, estimate f(3).

(d) Explain why there must be a value of f, on 1 < x <9 such thatf{(c) = 4



6)

X gx) g
0 2 -4
| 1 1 -2
5/2 |4 -3
: 5 1|3

Graph of f(x)
Let f be a continuous function defined on the interval [-1, 3], and whose graph
is given above. Let g be a differentiable function with derivative g'. The table

above gives the value of g(x) and g’'(x) at selected x-values.

(a) Let h be the function defined by A(x) = f(x) - g(x). Find %'(0)

(b) Let k be the function defined by k(x) = g(f(x)). Find the slope of the line
tangent to k(x) at x =3 .



(c¢) Let m(x) = J)-C g'(t)dt. Find m(5) and m’(5)
1

. gx)2
(d) Evaluate )lcg)lz)l %)
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