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image7.png
For 0 < x < 6, the graph of f", the derivative of f,is piecewise linear as shown above. If f(0) = 1, what is the
maximum value of f on the interval?

(A1 (B) 1.5 © 2 (D) 4 (E) 6
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Let f be the function given by f(x) = 9*. If four subintervals of equal length are used. what is the value of the

2
right Riemann sum approximation for J'n flx)dx?

(A) 20 (B) 40 (©) 60 (D) 80 (E) 120
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The velocity of a particle moving along the x-axis is given by v(r) = sin(2r) at time . If the particle is at x = 4
when = 0, whatis the position of the particle when 1 = 5.7

A2 (B) 3 © 4 D) 5 ®) 6
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A student attempted to solve the differential equation <2

which step, if any, does an error first appear?
1
Step 1: f Lay=(rar
ep Y dy _[

Step2: In|y| = i+c

Step3: [y =2 s C

Step4: Since y = 2 when x =0, 2 =

S

Step5: y=¢
(A) Step2
(B) Step3
(C) Step4
(D) Step 5

(E) There is no error in the solution.
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Which of the following definite integrals has the same value as j: xedx ?
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Shown above is a slope field for which of the following differential equations?
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image20.png
A particle moves along the x-axis with velocity given by v(¢) = 3> — 4 for time ¢ > 0. If the particle is at
position x = =2 at time ¢ = 0, what is the position of the particle at time £ = 3 7

(A) 13 (B) 15 ©) 16 (D) 17 (E) 25




image21.png
Let  be the function defined by f(x) = (2> = 15 + 36r) dr. On which of the following intervals is the
graph of y = f(x) concave down?
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(A) (=00, 0) only
(B) (~.2)
(© (0,)
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(D) (2,3) only
(B) (3,00) only
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Let f be a differentiable fun
possible value for £(2)?

(A) =10 B) =5 ©o D) 1 (E) 2

such that f(0) = =5 and f*(x) < 3 for all x. Of the following, which is not a
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For x>0, i(j;‘ln(ﬂ +1) .1;) -
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(A) In(x*+1)

(B) In(8x* +1)
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(© 2mn(x*+1)

(D) 21n(8x* +1)
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(B) 2447 In(8x +1)
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Graph of f

(7.-2)
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7
The graph of a function f is shown above. What is the value of [ f(x) dx ?

(A) 6 ®) 8 © 10 (D) 14 (E) 18
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The function f is continuous for all real numbers, and the average rate of change of f on the closed interval
[6.9] is —%. For 6 < ¢ <9, there is no value of ¢ such that f(c) = -%. Of the following, which must
be true?
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W 3] f)de==3
® j: f(x) dx does not exist.
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(D) f(x) <0 forall x in the open interval (6, 9).
(E) f is not differentiable on the open interval (6, 9).
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‘Which of the following is the solution to the differential equation % €”** with the initial
In4?

condition (0) =
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(A) y=-x=—In4
B) y=x-In4

(©) y=-Inf-e* +5)
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(D) y=-In(e" +3)

®) y=In(e* +3)
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Which of the following is an antiderivative of f(x) = VI +x ?
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image40.png
A particle moves along a traight line so that a time 1 > 0 the position of the partcle is given by s(r). the
velocity is given by v(1). and the acceleration i given by af). Which of the following expressions gives the
average velocity of the particle on the interval [2,8] 7
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1t sin( - )lsananlldenvauve for f(x) menJ' F(x)dx =

X+l
(A) -0.281 (B) -0.102 (C) 0.102 (D) 0.260 (E) 0.282
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A vase has the shape obtained by revolving the curve y = 2 +sinx from x = 0 to x = 5 about the x-axis,
where x and y are measured in inches. What is the volume, in cubic inches, of the vase?

(A) 10.716 (B) 25.501 (C) 33.666 (D) 71.113 (E) 80.115
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Attime 1 = 0 years, a forest preserve has a population of 1500 deer. If the rate of growth of the population is
modeled by R(r) = 2000¢"** deer per year, what is the population at time 1 = 3 ?

(A) 3987 (B) 5487 (C) 8641 (D) 10,141 (E) 12,628
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Let fand g be continuous functions such that j: flx)dx =9, _[: f(x)dx =5, and Log(x) dx = -7. Whatis
3
the value of [ (% F(x) - Sg(x)) dx?
Jo

(A) -23 ®) -19 © *% (D) 19 (E) 23
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(A) 2In2 (B) % In2 (©) 2(In5-In3) (D) In5-In3 (E) %(ln 5-1In3)
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2

L =1 Whatis the total

A paricle moves along the x-axis so that s velocity at me 7> 0 is given by (1) = 5=
o+

distance traveled by the particle from £ = 0 to 1 =27
(A) 0214 (B) 0.320 (©) 0.600 (D) 0927 (E) 1.600
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The regions A, B, and C in the figure above are bounded by the graph of the function f and the x-axis. The area
of region A is 14, the area of region B is 16, and the area of region C is 50. What is the average value of f on
the interval [0, 8]?

[CVRY (B) 10 © =

3 D) =

3 (E) 48
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Graph of f

The graph of the differentiable function f is shown in the figure above. Let h be the function defined
by h(x) = I;f(l) dt. Which of the following correctly orders h(2), h’(2), and h"(2)?

(A) h(2) <h(2) < h"(2)

B) I(2) <h(2) < h"(2)

(©) h'(2)<h”(2) < h(2)

(D) h"(2) < h(2) < I(2)

(E) h"(2) <h'(2) <h(2)
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What is the area of the region enclosed by the graphs of v = ¢ =2, y = sinx, and x = 0?
(A) 0239 (B) 0.506 (©) 0.745 (D) 2.340 (E) 3472
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Let F be a function defined for all real numbers x such that F(x) > 0 and F”(x) > 0. Which of the following
could be a table of values for F?
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(A) | x| F(x)
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/2
Using the substitution u = sin(2x), | //5 sin® (2x)cos(2x) dx is equivalent to
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Graph of f
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The graph of the function f shown above consists of two line segments and a semicircle. Let g be defined by
8(x) = jﬂ £(¢) dt. What is the value of g(5) ?

(A) 0 (B) -1.5+2x ©) 2z (D) 1.5+2x (E) 45+2m
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10
. Let f and g be continuous functions such that j;” f(x)dx =21, %g(x) dx =8, and

o

J;O(f(x) — g(x)) dx = 2. What is the value of J:(f(x) —g(x) dx?

A3 ®) 7 © 1 (D) 15 (E) 19
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For time ¢ 2 0, the position of a particle traveling along a line is given by a differentiable function s.If s is
increasing for 0 < ¢ < 2 and s is decreasing for > 2, which of the following is the total distance the particle
travels for 0< 1< 57
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(A) 5(0) + j::'(z) dr—J;:'(z) dr
®) 5(0)+ j::'(r) dt-j:s'(z) dat

© j;s'(z) a- [l
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image63.png
A cup of tea is cooling in a room that has a constant temperature of 70 degrees Fahrenheit (°F). If the initial
temperature of the tea, at time ¢ = 0 minutes, is 200°F and the temperature of the tea changes at the rate
R(r) = —6.89¢ % degrees Fahrenheit per minute, what is the temperature, to the nearest degree, of the tea
after 4 minutes?

(A) 175°F (B) 130°F (©) 95°F (D) 70°F (E) 45°F
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The table above gives selected values for a continuous function f. If f s increasing over the closed interval

3
10.3], which of the following could be the value of [ f (x)dx?

(A) 50 (B) 62 © 77 (D) 100 (E) 154
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If £"(x) > 0 forall x and £”(x) <0 for all x, which of the following could be a table of values for f?

(A)

Jr] e[ ] o] o« [m] ®[« s
-1 4 -1 4 —-1 4 —-1 4 -1 4
0 3 0 4 0 5 0 5 0 6
1 1 1 4 6 7 7





image66.png




image4.png
(A)
(B)

12 5
© 5[ du




image67.png
The graph of a twice-differentiable function f is shown in the figure above. Which of the following is true?
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@) f=D) < (1)< f(0)
®) f7(=1) < f'(0) < f(1)
© f10) < /(=) < f'(1)
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@) f(1) < f'(=1) < £'(0)
® f/(1) </ 0)<f(=1)
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What s the volume of the solid generated when the region bounded by the graph of x = 3= 2 and the lines
x=0and y =5 is revolved about the y-axis?

(A) 3464 (B) 4.500 (C) 7.854 (D) 10.883 (E) 14.137
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The population P of a city grows according to the differential equation %’ = kP, where k is a constant and

is measured in years. If the population of the city doubles every 12 years, what s the value of k ?
(A) 0058 (B) 0.061 (©) 0.167 (D) 0.693 () 8318
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8 3
The function f is continuous and ju f(u) du = 6. What is the value of j‘ xf(x = 1)dx?
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