
  

 

 

 

 

 

 

 

 

 

. {2x - 1){3- x) . 
I. Inn -'---'-'---'- 1s 

·~- (x - 1)(x+3) 

(A) - 3 (B) - 2 (C) 2 (D) 3 (E) nonexistent 

2. f ..!,.dx= 
X 

(A) ln x' + C (B) -ln x2 + C (C) x·' +C (D)-x· ' +C (Ej-2x·'+C 

3. If / (x) =(x- l){x2 +2)
3

, then f'(x)= 

(A} 6x(x' +2)
2 

(B) 6x(x- 1)(x2 + 2)' 

(C) (x' + 2)2(.~ + 3x-1) 

(D) (x'+2)
2
(7x2 -6x+2) 

(E) -3(x- 1)(x2 +2)' 

4. f(sin(2x) +cos(2xj)dr= 

(D) -½cos(2x)+½sin(2x)+C 

(C) 2cos{2x) +2sin(2x) + C 

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

(E) - 2cos{2x)+2sin{2x) +C 

• 8 ' 
5 I

. Sx + x· . 
. Im 4 2 IS 

~ 3x - 16x 

I 
(A) --

2 
(B) 0 (C) I (D) ~+I 

3 

-- ifx;t 2 
f(x)= x-2 lx2 - 4 

I ifx=2 

(E) nonexistent 

6. Let / be tbe function defined above. Which of the fo llowing statements about / are true? 

I. f has a limit at x = 2. 

II. / is continuous at x = 2. 

m. f is di fferentiable at x = 2. 

(A} I only 

(B) II only 

(C) m only 

(D) I and 11 only 

(E) I, 11, and 111 

7. A particle moves along the x-axis with velocity given by v(I) = 31' + 61 for lime t 2!: U. If the 

particle is at posit ion x = 2 at t ime t = 0, what is the posit ion of the part icle at I = I? 

(A) 4 (B) 6 (C) 9 (D) 11 (E) 12 

8. If /(x)=cos(3x), then/'(%) = 

(A) 3./3 (B) J3 (C) - J3 3 (E) - 3./3 (D) - -
2 2 2 2 2 

2008 Multiple Choice 
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\ 
Graph of/ 

9. The graph of the piecewise linear function f is shown in the figure above. If 

g(x) = f :,f(t)dt, which of the following values is greatest? 

(A) g(- 3) (B) g(- 2) (C) g(O) (D) g(l) (E) g(2) 

y 

\ 
\ 

0 
X 

Graph of/ 

10. The graph of function f is shown above for O ~ x ~ 3. Of the following, which has the least 
value'! 

(A) J,' f(x)dx 

(B) Left Riemann sum approximat ion of r f(x) ,i'< with 4 subintervals of equal length 

(C) Right Riemann sum approximation of r f(x)dx with 4 subintervals of equal length 

(D) Midpo int Riemann sum approximat ion of J 
1

1 
J(x )d-r with 4 subintervals of equal 

length 

(E)Trapezo idal sum approximation of J.' f(x)dx with 4 subintervals of equa l length 

y 

X 

Graph of/ 

11. The graph ofa function f is shown above. Which of the following could be the graph of/', 

the derivat ive off? 

(A) y (B) 

X 

(D) y (E) 

0 X 

12. If /(x)=e!21•l, then f'(x)= 

d 
13. lf f( x)=x1 +2x, then dx(f(lnx))= 

(A) 2lnx+2 
X 

(8) 2xlnx+2 

y (C) y 

X X 

y 

0 X 

(D) - ~ / 21,J 
x' 

(E) - 2x2e121
') 

(C) 21nx+ 2 
2 

(0 ) 2lnx+-
x 

(E) 2x+2 
X 



 

 

 

 

 

 

 

X 0 2 3 

f"(x) 5 0 -7 4 

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

(A) f is increasing on the interval ( 0, 2). 

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

(C) f has a local maximum at x =I. 

(D) The graph off has a point of inflection at x =I. 

(E) The graph off changes concavity in the interval (0, 2). 

15. f-!-dx= 
x· - 4 

- I 
(A) , +C 

4(x' - 4r 

I 
(B) _ (_ ' _ ) +C 

2 X - 4 

1 
(C) 2'nlx' - 41+c 

(D) 2 1nlx' - ~+C 

16. lfsin(xy)=x, then dy = 
dx 

(A) - 1-
cos(.ry) 

(B) I 
xcos(xy) 

1-cos(xy) 
(C) ( ) cos xy 

(D) I-y cos(.ry) 
xcos(xy) 

y (t-cos(Ay)) 
(E) 

X 

r 

X 

Graph of/ 

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) = J: J(t)dt. For what values of x does the graph o f g 

have a point of inflection? 

(A) 2 only (B) 4 only (C) 2 and 5 only (D) 2, 4, and 5 (E) 0, 4, and 6 

18. In the .l)l-plane, Lhe line x+ y = k, where k is a constant, is tangent to Lhe graph of 

y= x1 +3x+ I. What is the value of k ? 

(A) -3 (B) -2 (C) - I (D) 0 (E) I 

- 5+2' . 
19. What are all horizontal asymptotes of the graph of y =-- m the xy-plane? 

1-2' 

(A) y=-1 o nly 

(B) y =0 only 

(C) y= 5 only 

(D) y= -1 and y =O 

( E) y= -1 and y=5 

20. Let f be a function w ith a second derivative g iven by f"(x) = x2 (x-3)(x-6). What are 

the x-coordinates of the points of inflection of the graph of/? 

(A) 0 only 

(B) 3 only 

(C) 0 and 6 o nly 

(D) 3 and 6 only 

(E) 0, 3, and 6 



 

 

 

 

 

 

0 

- I 

-2 

x(t) 

2 4 6 

21. A particle moves along a straight line. The graph of the part ic le's pos it ion x(t) al t ime t is 

shown above for O < t < 6. The graph has hori.zontal tangents at t = I and I= 5 and a point of 
inflect ion at t = 2. For what values of I is the velocity of the particle increas ing? 

(A) 0 <t < 2 

(B) l<t<5 

(C) 2 <I< 6 

(D) 3 <I< 5 only 

(E) I < t < 2 and 5 < t < 6 

22. A rumor spreads among a population of N people a t 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 nu mber of people who have heard the rumor, which of the 

following differential equations could be used to model this situation with respect to t ime 1, 

where k is a positive constant? 

(A) dp =kp 
dt 

(B) dp = kp ( N - p) 
dt 

(C) dp =kp(p-N) 
dt 

(D) dp =J.1(N-t) 
dt 

(E) dp = kt(t - N) 
dt 

23. Which of the fo llowing is the solut ion to the diITerential equation dy = xi w ith the init ial 
dx y 

condition y(3) = -2? 

(A) y = 2e~•., 3 

(B) y = - 2e~,>" 

{2;i" 
<C) y=·r 3 

~ 
(D) y = 1f3 - I'+ 

~ 
(E) y =-v-3 - I '+ 

24. The funct ion / is twice differentiable w ith /(2) = I, /'{2) = 4, and f"{2) = 3. What is the 

value of the approximat ion of /{1.9) us ing the line tangent to the graph of/ at x= 2 ? 

(A) 0.4 (B) 0.6 (C) 0.7 

/{x) = {c:+d 
X -CX 

(D) 1.3 

for X S 2 

for x> 2 

(E) 1.4 

25. Let / be the function defined above, where c and d are constants. If / is different iable at 

x =2, whatisthevalueofc+d? 

(A) -4 (B) - 2 (C) 0 (D) 2 (E) 4 

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

I 
x=-? 

4 

(A) 2 (B) .!_ 
2 

(C) 0 
I 

(D)--
2 

(E) -2 



 

 

 

 

 

y I 

\ 

\ \ 

\ \ ' - I I 

- 5 5 - x 
I I I / \ \ \ I 

I I I 

I I I 

- - 5 

27. Shown above is a slope field for which of the following different ial equat ions? 

(A) dy =xy 
dx 

(B) dy =xy- y 
dx 

(C) dy =xy+ y 
di: 

dy 
(D) - =xy+x 

d'< 

28. Let f be a differentiable function such that f (3) = 15, J ( 6) = 3, f' (3) = -8, and 

/'( 6) = -2. The fun~tion g is different iable and g(x )= r' (x) forall x . Whal is the va lue of 

g '(3)? 

(01 .!. 
3 

(E) The value of g '(3) canr.ot be delermined from the information given. 

)' 

X 

Graph off' 

76. The graph of/', the derivat ive /, is shown above for - 2 S ;c S 5. On what intervals is / 

increasing? 

(A) [- 2, I) only 

(B) [- 2, 3] 

(C) [3, 5) only 

(D) [O, I.SJ and [3, 5] 

(E) [-2, - I], [I, 2), and [4, 5) 

)' 

0 
2 3 4 

Graph off 

X 

77. The figure above shows the graph of a function / with domain OS x S 4. Which o f the 

following statements are true? 

I. lin: f ( x) exists. 
, ... 2 

IL Lim f (x) exists. 
, .... r 

IIT. limf(x) ex ists . 
. ... 2 

(A) I only (8 ) U only ( C) I and ll only (D) I and Ill only (E) I, ll, and Ill 

Calculator Allowed Problems 76-92 



 

 

 

 

 

 

 

 

 

78. The first derivat ive of the funct ion / is defined by f'( x) = sin( x3 -x) for O $ x $ 2. On 

what interval(s) is f increasing? 

(A) I$ x $1.445 

(B) I $ x $ 1.69 I 

(C) 1.445 $ X $ 1.875 

(D) 0.577 $ x $ 1.445 and 1.875 $ x $ 2 

(E) 0 $ x $ I and 1.691 $ x $ 2 

79. If J 2 
/ (x)dx = - 17 and J 2 

f (x)dx = -4, what is the value of J s / (x)dx? 
-s s -s 

(A) - 21 (B) - 13 (C) 0 (D) 13 (E) 21 

80. The derivat ive of the function f is given by f'(x) =x' cos( x' ). How many po ints of 

inflect ion does the graph of/ have on the open interva l (- 2, 2)? 

(A) One (B) Two (C) Three (D) Four (E) Five 

81. IfG{x) isanant iderivative for f(x) and G(2)= - 7, then G(4}= 

(A) f'(4) 

(B) - 7 + /'( 4} 

(C) J ,'J(t)dt 

(D) J:(-7+ f(t))dt 

(E) -7 + J >(t)dt 

82. A particle moves along a straight line with velocity g iven by v(t) = 7 - {l.01f'
1 

at t ime 

t ~ 0. What is the accele1atiuu oftlte pa1ticle at ti111e t = 3? 

(A) - 0.91 4 (B) 0.055 (C) 5.486 (D) 6.086 (E) 18.087 

83. What is the area enclosed by the curves y = x' -8x' + I 8x - 5 and y = x + 5? 

(A) I0.66i 

(B) 11.833 

(C) 11.583 

(D) 21.333 

(E) 32 

- 3 

y 

3 

-2 

X 

2 5 

Graph off' 

84. The graph of the derivative of a function / is shown in the figure above. The graph has 

horizontal tangent lines at x =-1, x = I, and x= 3. Al which of the following values of x 
does/ have a re lat ive maximum? 

(A) - 2 only 

(B) I only 

(C) 4 only 

(D) - I and 3 only 

(E) -2. I, and 4 

X 

J( r) 

f'(x) 

-4 

0.75 

- 3 

- 3 - 2 - I 

- 1.5 - 2.25 - 1.5 

- 1.5 0 1.5 

85. The table 3bove g ives v3 lues ofa function f 3nd its derivat ive at selected v3 lues of x. If f ' 

J
- 1 

is continuous on the interval (-4. - I]. what is the value of _
4
f'(x)dx ? 

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



 

 

 

 

0 2 3 4 

v(1} - I 2 3 0 -4 

86. The table gives selected values of the velocity, v(1 }, of a particle moving along the x-axis. 

At time I= 0, the particle is at the orig in. Which o f the following could be the graph o f the 

position, x(I }, of the particle for O ~ 1 ~ 4? 

(A) x(t) (B) x(t) 

(C) x(t) (D) x(t) 

(E) x(t) 

87. An object travel:ng in a strai.aht line has position x (I) at time 1. If the initial position is 

x(0)=2 and the velocity of the object is >(l)=<il+i', what is tne position of the object at 
time,=3? 

(A) 0.431 (B) 2.154 (C) 4.512 (D) 6.512 (E) 17.403 

88. The radius of a spl'.ere is decreasing at a rate of 2 centimeters per second. At the instant when 
the radius of the sphere is 3 centimeters, what is the rare of change, in square centimeters per 
second, of the surface area of the sphere? (The surface area S of a sphere with radius r is 
S =4.irr' ) 

(A) -108.ir (8) -72.ir (C) -48,r (D) -24,r (E) -16.ir 

89. Tlte flmction f is continuous for -2!> x!> 2 and f(-2j = f (2i = 0. If there is no c, where 

-2 < c < 2, for \Vhieh f'( c) = 0, which of the following statements must be true? 

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

(B) For-2<k<2, /'(k}<O. 

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

(DJ For -Z < k < 2, f ' (k) exists, but f ' il not contimous. 

(E) For~ k, where-2 <k<2, J 1(k) does not exist. 



 

 

 

90. The function f is continuous on the closed interval [2, 4] and twice differentiable on the 

open interval (2, 4). If f'(3) = 2 and f"(x) < 0 on the open interval (2,4), which of the 

following could be a table of values for f? 

(A) (B) (C) 

X f(x) X f(x) X f(x) 

2 2.5 2 2.5 2 3 

3 5 3 5 3 5 

4 6.5 4 7 4 6.5 

(D) (E) 

X f(x} X f(x} 

2 3 2 3.5 

3 5 3 5 

4 7 4 7.5 

cosx . 
91. What is the average value o f y , on the closed interval [-1, 3]? 

X +x+ 2 

(A) -0.085 (B) 0.090 (C) 0.183 (D) 0.244 (E) 0 .732 

+-4 nulcs ~ ( 

l 
River City 7 ,mies 

l 
92. A city located beside a river has a rectangular boundary as shown in the figure above. The 

populat ion density of the city at any point along a strip x miles from the river's edge is 

f(x) persons per square mile. Which of the fo llowing expressions gives the population o f 

the c ity? 

(C) 28J >(x)dx 

(D) J >(x)dx 


