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No Calculator Problems 1-28
1 5 :
A) —— By o C) 1 D) =+1 E) nonexistent
Ry (A) -3 (B) (©) D)3+ (B)
- m — 5
== (x—1)(x+3)
(A) -3 (B) -2 (C) 2 (D) 3 (E) nonexistent —x: = ifr=2
S(x)=1x-2
1 ifx=2
|
2 .[Fdx: 6. Let [ be the function defined above. Which of the following statements about f are true?
(AYn@+C (B) —lnx*+C (C)x'+C (D) —x'+C (E) -2x>+C L f hasalimitat x=2.
I, f is continuous at x=2.
3. ]ff(x}:(x-l}(x‘ +2)- , then f"(x)= . f is differentiable at x=2.
(A) Gx(xz 1—2}: (A) I only
; (B) 11 only
(B) 6x(x—1)(x*+2)
(C) I1I only
(©) (#*+2) (¥ +3x-1) (D) I and 11 only
(D) [Jr1 +2]: (T_\'E —6x+2) RERE: H- e Y
(E) -3(x- I){IJ +2}_ 7. A particle moves along the x-axis with velocity given by (¢) = 3" +6¢ for time ¢ = 0. Ifthe

particle is at position x =2 at time ¢ =0, what is the position of the particle at r =17

4. [(sin(2x)+cos(2x))dr = (A) 4 (B) 6 (€9 (D) 11 (E) 12

I —
(A) o0s(2x)+3sin(2x)+C 8. If f(x)=cos(3x), then f‘[g]:

1 L

(B) v——cos{?.x}+—sm(2x)+c
2 2 343 3 3 3 343
(A) —"2!_ (B)§ © —% (D) 5 (E) ——‘2f_

(C) 2cos(2.x)+25in(2x)+(."

(D) 2cos(2x)-2sin(2x)+C

(E) —2005(21}+25in (21}+C
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Graph of f

Graph of /
9. The graph of the piecewise linear function f is shown in the figure above. If
g(x) :_[ * £(1)dt, which of the following values is greatest? 1. The gr':_lph of a function f is shown above. Which of the following could be the graph of [,
= the derivative of f?
@Weg(3) ®e2) ©g0) Mg ®&@) (CVI ¢ ()
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| o Ty \

D4 o (E) 3
| | | ¥
T T T T
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Graph of N -
7] L [2] =
10. The graph of function f* is shown above for 0 < x < 3. Of the following, which has the least
value?
@ [ 1) 12,16  (x) =€, then /'(x)=
3 2ix) (2/%) |-202%) 2 (2w 3 (2%)
(B) Left Riemann sum approximation ofjll_f(x}dx with 4 subintervals of equal length (A) 2¢” " Inx (B) ¢ {C)-e (D) -—?e (B) 2%
4 _ _ - 3 o =
(C) Right Riemann sum approximation |:lf'jl J(x)dx with 4 subintervals of equal length 13.1f f(x)= 1% +2x, then di(fl: lnx]] =
fx
(D) Midpoint Riemann sum approximation of -‘f{x)dx with 4 subintervals of equal Ilnx+2 2 2x+2
_— J (A) 22 (B) 2xlnx+2  (C) 2lnx+2 (D) 2hx+=  (B) =
engt x x

(E) Trapezoidal sum approximation of I:f{:(}air with 4 subintervals of equal length



x 0 1 2 3
S"(x) 5 1] -7 1

14. The polynomial function f has selected values of its second derivative /" given inthe table
above. Which of the following statements must be true?

(A) f 1s increasing on the nterval (0, 2].

(B) f is decreasing on the interval (0, 2).

(C) f has a lncal maximum at ¥=1.

(D) The graph of / has a point of inflection at x =1.

(E) The graph of f* changes concavity in the interval (0, 2).

X
Ij.szh{_‘dx:
-1
(A) +C
4(x"—4)
(B) ————+C
2(x*-4)

; S
(C}Eln|_r—4|+(.‘
(D) 2In[x* —4|+C

1
(E) lleclan[i 1+C
2 2)

o

16. If sin (xy) = x, then & =
dx

1
cos )

(A)

1
(B) xeos(xy)
1-cos(xv)

wos ()

(©)

1—ycos(xy)
@) xcos(xy)
y{1-cos(37))

X

(E)

19. What are all horizontal asymptotes of the graph of y = f+2

3

44

34

24
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A
§:d I 2 3 4v x
N Graph of f°

17. The graph of the function f* shown above has horizontal tangents at x=2 and x=5. Let g
be the function defined by g(x)= I:f(t)dr. For what values of x does the graph of g

have a point of inflection?

(A) 2 only (B)y4only (C)2and5only (D)2.4,and5 (E) 0,4, and 6

I8. In the xy-plane, the line x+ y =4k, where & is a constant, is tangent to the graph of
y=x"+3x+1. What is the value of £ ?

(A) =3 (B) =2 (C) -1 (D) O (E) 1

x

in the xy-plane?

i
(A) y=—1 only

(B) y=0 only

(C) y=5 only

(D} y=—1 and y=0

(E) y=—1 and y=5

20. Let f* be a function with a second derivative given by f"(x)=x"(x~3)(x~6). What are

the ¥-coordinates of the points of inflection of the graph of f7
(A) 0 only
(B) 3 only
(C) 0 and 6 only
(D) 3 and 6 only

(E) 0. 3. and 6



21. A particle moves along a straight line. The graph of the particle’s position x(¢) at time ¢ is
shown above for 0 <t < 6. The graph has horizontal tangents at r=1 and =5 and a point of
mflection at =2, For what values of ¢ is the velocity of the particle increasing?

(AyD<r<2
(B)l<t<5
(C)2<t<6
(D)3<t<5 only
(E)l<t<2 and 5<t<6
22. A rumor spreads among a population of N people at a rate proportional to the product of the

number of people who have heard the rumor and the number of people who have not heard
the rumor. If p denotes the number of people who have heard the rumor, which of the

following differential equations could be used to model this situation with respect to time ¢,
where £ 15 a positive constant?

@ L=

® Ltp(N-p)
(C}%=kp(p—~N}
{D)%=M(N—f:}

dp _ N
(E) E_M{I N)

-

23. Which of the following is the solution to the differential equation % =X with the initial
AN 4

condition y(3)=-2?
(A) y= ze_ua.:’ &}

(B) y= ﬁze—u—f 3

25
C) p=, |2
() » 1/ 3
(D) 1,_1'_2;(-‘ ~14
Y3
2y
E -=—J——14
(E) 3 3

24. The function f is twice differentiable with f(2)=1, f'(2)=4, and f"(2)=3. What is the
value of the approximation of f(1.9) using the line tangent to the graph of f at x=2?

(A) 0.4 (B) 0.6 (Cy 0.7 (D) 1.3 (E) 1.4
ex+d for x<2
7|
X —ex for x>2

25. Let f be the function defined above, where ¢ and 4 are constants. If [ is differentiable at
x =2, what 1s the value of e+ 47

(A) -4 (B) -2 (€)o (D) 2 (E) 4

26. What is the slope of the line tangent to the curve y =arctan(4x) at the point at which

1 1
(A) 2 (B) 5 (©) 0 (D) 5 (E) =2
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Graph of /'
[ A O T T s
7= LI E B B
[ Y T R A T T | 76. The graph of f, the derivative [, is shown above for -2 < x <5, On what intervals is [
3 o kT
T R T A T T B S
(A) [-2. 1] only
B)[-2.3
27. Shown above is a slope field for which of the following differential equations? B ]
(C) [3, 5] only
d 5
(A) —=xy
s (D) [0, 1.5] and [3, 5]
d 5
(B) j‘f"}'"’ (E) [-2,-1], [1, 2], and [4, 5]
dy
C) ==xy+vy
(©) TR
dy i
D) ¥ -xy+
i
dy 3 -
(E) é=(.\'+l) [ T T R
dx T T T > X
0 :
28. Let f bea differentiable function such that £(3)=15, £(6)=3, f'(3)=~8, and Gerph alf
['(6)=-2. The function g is differentiable and g(x}= /' (x) forall x. What is the value of
2'(3)? 77. The figure above shows the graph of a function f with domain 0< x <4, Which of the
following statements are true?
1
(4) T3 L lim f(x) exists.
(B) —% 1. ]ir{!f[_r} exists.
© 1 IIL lim £ (x) exists.
] x—2
©) 1 (A) L only (B)IMonly  (C)IandII only (D)land Ilonly  (E) L 11, and IT1
3

(E) The value of g'(3) cannot be determined from the information given.



78. The first derivative of the function [ is defined by f'(x)= s&in{xj —vx) for 0=x<2 On 83. What is the area enclosed by the curves y=x"—8x" +18x—5 and y=x+5?

what interval(s) is f increasing? (A) 10.667
(A) 1=x<1.445 (B) 11.833
(B) 1<x<1.691 (C) 14.583
(C) 1.445=x<1.875 (D) 21.333
(D) 0.577<x<1.445 and 1.875<x<2 DR
(E)0=x<=] and 1.691=x=2 ¥
2 - 2 _ ; 7 P ERS o
79.1f [ f(x)dx=-17 and [ f(x)dv=—4, what s the value of [ f(x)dx?
4
(A) =21 (B) -13 (o (D) 13 (E) 21
I -
I T |l \I i ; —
80. The derivative of the function [ is givenby f'(x)=x cos(xl). How many points of 3 fzr =¥ 1 2 3 5
inflection does the graph of f have on the open interval (-2, 2)? T
-2 Graph of /"
(A) One (B)Two  (C)Three (D)Four  (E)Five

) I 84. The graph of the derivative of a function f is shown in the figure above. The graph has
8L If G(I) is an antiderivative for f(]}l and G(2)=~7, then 0{4) 5 horizontal tangent lines at x=—1, x=1, and x=3. At which of the following values of x
does [ have a relative maximum?

(A) f'(4)
(A) =2 only
(B) =7+ 1'(4) (B) 1 only
4 (C) 4 only
(© [, f(r)ar
: (D) —1 and 3 only
©) [(7+1 (1) (E) -2, 1, and 4
4
E) -7+ t)dt
(E) L r(1) x -4 -3 -2 -1
f(x) 0.75 -1.5 -225 -1.5
82. A particle moves along a straight line with velocity given by v(r)=7—( l.ﬂl)_’; at time f'(x) =3 =15 0 L5
t = (0. What is the acceleration of the particle at time (=37
(A)-0.914  (B) 0055 (C) 5486 (D) 6.086 (E) 18.087 85. The table above gives values of a function f and its derivative at selected values of x. If [

is continuous on the interval [4, —1], what is the value ofj__:_f'(x}dx?

(A) 4.5 (B) -2.25 (C) 0 (D) 2.25 (E) 4.5



{

v(1)

86. The table gives selected values of the velocity, v(r). of a particle moving along the x-axis.

At time 1 =0, the particle is at the origin. Which of the following could be the graph of the
position, x(r). of the particle for 0<r=<4?

{A) x

(1) By xr)

{C} :'s

{E) %

87. An object traveling in a straight line has position x(¢) at time 1. If the initial position is

x(0)=2 and the velocity of the object is v(r) =41+, what is the position of the object at
time 1 =37

(A) 0431  (B)2.154 (C)4512 (D) 6512 (E) 17.408

88. The radius of a sphere 1s decreasing at a rate of 2 centimeters per second. At the instant when
the radius of the sphere is 3 centimeters, what is the rate of change, in square centimeters per
second, of the surface area of the sphere? (The surface area § of a sphere with radius r is
§=4mar?)

(A) -108x (B) -72x (C) -48x (D) 24x (E) -l6x
89. The function f is continuous for ~2<x <2 and f(-2)= f(2)=0. Ifthere is no ¢, where
-2<ec<2, for which f'(c)=10. which of the following statements must be true?

(A)For 2< k<2, f'(k)>0.

(B)For -2<k <2, f'(k)<0.

(C)For -2<k <2, f'(k) exists.

(D) For -2<k <2, f‘[k} exists, but ' is not continuous.

(E) For some k, where -2<k <2, f'(k) does not exist.



90. The function [ is continuous on the closed interval [2, 4] and twice differentiable on the
open interval (2, 4). If £'(3)=2 and f"(x)<0 onthe open interval (2,4), which of the
following could be a table of values for 7

(A) (B} (C)
x | flx) x | f(=x) x| F(x)
s 2.5 2 25 2 3
3 5 3 5 3 5
4 6.5 4 7 4 6.5
(D) (E)
x | flx) x | f{x)
2 3 2 3.5
3 5 3 5
4 T 4 7.5

. COoS X
91. What is the average value of y =——
X b x42

on the closed interval [-1, 3]7

(A) -0.085  (B) 0.090 (C) 0.183 (D) 0.244 (E) 0.732

+— 4 miles —

River C]ty 7 miles

92, A city located beside a river has a rectangular boundary as shown in the figure above. The
population density of the city at any point along a strip x miles from the river’s edge is
S (x) persons per square mile. Which of the following expressions gives the population of

the city?

(A) [ 1 (x)ax
®) 7] f(x)dx
(€) 28, 1 (x)dx
©) [ f(x)ds

(E) 4] 1 (x)dx



