
  

 

 

 

 

 

 

 

 

 

 

 

I. What is thex-coordinate of the point of inflection on the graph of y _ .!__..-3 1 Sx2 1 24? 
3 

(A) 5 (B) 0 (C) 

6. If x-2+ .ty= IO, lhenwhen x=2, dy = 
dx 

(A) 
7 

2 
(0) - 2 (C) 

10 

3 

2 
7 

(D) -5 

(D) 3 
2 

8. Let f and g be differentiable functions with the following properties: 

( i) g(x) > 0 for all x 
( ii) /(0) = I 

If h(x) = f(x)gix) and h'(x) = f(x)g'(x) , then f(x) = 

(A) f'(x) (B) g(x) (D) 0 

(E) - 10 

(E) ~ 

(E) 

. . . . x2 -2 
I 0. What ,s the instantaneous rate of change at x = 2 of the function f given by f(x) =-- ? 

x-1 

(A) -2 (B) 
I 

(C) 
6 

I 
(D) 

2 
2 (E) 6 

{ ln x 
12. If f(x) = 2 

X (n2 

for0<x!>2 

for2 < x!>4, 
tl1en Ji m / (x) is 

x~2 

(A) ln2 (B) ln8 (C) ln16 (D) 4 (E) nonexistent 

2 

I 3. The graph of the furction f shown in 1he figure above has a ,•ertical tangert at the point (2,0) and 

horizonral tan gems anhe point, ( I, - I) and (3, I). For what values of x, -2 < x < 4 , is J 1101 

d ifferentiable? 

(Al Oonly (BJ Oand2only (C) land3 only (D) O,l , and3on'.y (E) O, l, 2,and 3 

14. A particle moves along the x-axis so that its position at time I is given by x(1) = 12 -61 + 5. For 

what value of I is the velocity of tl1e particle zero? 

(A) I (B) 2 (C) 3 (D) 4 (E) 5 

16 If /(x) = sin([x) , tl1en J'(x)= 

(A) -cos(e-x) 

(B) cos(e-x) +e-x 

(C) cos(e-x)-e-x 

(D) e-x coo(e-x) 

(E) -e-x cos(e-x) 

)" 

--l+-7i-~--x 
17. 1l1e graph of a twice-dif:erentiable function f is shown in the :igure above. Which of the 

following is true? 

(A) f ( 1) < f'(l) < /"(1) 

(B) f ( 1) < j' (t) < f'( l) 

(C) f'( l) < J(l) < /"(1) 

(D) f'( l) < f(l) < f'( l) 

(E) f'( l) < f'(l) < /(1) 

18. An equation of the line tangent to the graph of y = x +cosx at the point (0,1) is 

(A) y= 2x+l (0) y =.r+ I (C) y=x (D) y=x- l (E) y = O 

19. If f'(x) = x(x+ l)(x-2)
2

, then tl1e graph off has inflection points when x = 

(A) - I only (B) 2 only (C) - I and O only (D) -I and 2 only (E) - 1, 0, and 2 only 
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22. The function J is given by J(x) = x4 +x2 -2. On which of the following intervals is J 
increasing? 

(B) (-F2' F2) 
(C) (0,«>) 

(D) (-«>,0) 

(E) (-oo,-F2) 

?A TI,t mnximnm noc~l~rntion Mt;iinOO on th~ int~rv;1I O <I< 1 hy rhe: p;irtide w ho~~ vtlnc:ity is give.n 

byv(t)=t3-3i2+ 12t+4 is 

(A} 9 (B) 12 (C) 14 (D} 21 (E) 40 

X 0 2 

f(x) k 2 

26. The function J is continuous on the closed interval [0. 2) and has values that are given in the table 

above. The equation J(x) = ½ must have at least two solutions in the interval [0,2) if k = 

(A) 0 (B) 
2 

(C) /Dl 2 (E) 3 

28. If /(x)=tan(2x), then /' ( ~)= 

(A) ..fi (B) 2-/3 (C) 4 ( D) 4-/3 (E) 8 

." 

76. The graph of a function J is shown above. Which of the following StatementS about J is false? 

(A) f is continuous at x =a. 

(B) 

(C) 

(D) 

/ has a relative maximum at x = a . 

x = a is in the domain off 

Jim f(x) is equal to Jim f(x) . 
.r~o· x~ 

(E) Jim J(x) exists . 
x-+o 

77. Let f be the function given by f(x) = 3e2.r and let g be the function given by g(x) = 6.r3. At what 
value ofx do the graphs of J and g have parallel tangent lines? 

78. 

(A) -0.701 
(B) -0.567 
(C) -0.39 1 
(D) -0.302 
(E) - 0.258 

The radius of a circle is decreasing at a constant rate ofO. I centimeter per second. In terms of the 
circumference C, what is the rate of change of the area of the circle, in square centimeters per 
second? 

(A) -(0.2)nC 

(B) -(0.l)C 

(C) 
_ (0 l)C 

2n 

(D) (0.1)2 C 

(E) (o.1)2nc 

Graphing Calculator Allowed 
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79. Tiie graphs of die derivatives of the functions f, g, and hare shown above. Which of die functions 
f, g, or h have a relative maximum on die open interval a< x < b? 

(A) J only 
(B) g only 
(C) h only 
(D) J and g only 
(E) f, g, and h 

. . . . . cos2 x I . . 
80. The first denvattve of the function J ts given by J'(x) =----;: . How many cnt1cal values 

does J have on die open interval (0,10)? 

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

X , 

81. l et J be die function given by J(x) =Ix I- Which of the following statement~ about J are true? 

I. J is continuous at x = 0. 
II. J is differentiable at x = 0 . 

Ill. J has an absolute minimum at x = 0 . 

(A) I only (B) II only (C) Ill only (D) I and Ill only (E) II and Ill only 

x2-a2 
83. If a= 0, then Jim -

4
--

4 
is 

.X~ X -a 

(A) -;;r (B) -..!, 
2a-

(C) (D) 0 (E) nonexistent 

87. Whicb of the following is an equation of the line tangent to the graph of f(x) = x4 + 2.~ at the 
point where J'(x) = I? 

(A) y=8x- 5 
(B) y =x +7 
(C) y=x+0.763 
(0) y=x-0.122 
(E) y = x - 2. 146 

89. If g is a diflerentiable function such 1ha1 g(x) < 0 for all real numbersx and if 

f'(x) = ( x2 -4 )g(x) , which of the following is true? 

(A) J ltas a relative maximum al x - - 2 and a relative minimum al x - 2. 
(B) J has a relative minimum al x = - 2 and a relative maximum al x = 2. 
(C) J has relative minima al x = - 2 and at x = 2. 
(D) J hasrelativcmax imaa1 x =-2 and at x =2 . 
(E) It cannot be determined if J has any relative extrema. 

90. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height h is 
decreasing at a rate of 3 inches per minute, which of the following must be true about the area A of 
the triangle? 

(A) A is always increasing. 
(B) A is always decreasing. 
(C) A is decreasing only when b < h . 
(D) A is decreasing only when b > h . 
(E) A remains constant. 

9 1. l et J be a function that is differentiable on the open interval (1,10) . If J(2) = -5, J(5) = 5, and 

J(9) = - 5 , which of the following must be true? 

I. J has at least 2 zeros. 

II . The graph of J has at least one horizontal tangent. 
Ill. Forsome c. 2 <c <5, f(c) =3. 

(A) None 
(B) I only 
(C) I and II only 
(D) I and Ill only 
(E) I, n, and LIi 


