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') A point moves on the x-axis in such a way that its velocity at time ¢ (z> 0) is given by v= ol

At what value of ¢ does v attain its maximum?
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(E) There is no maximum value for v,
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L\) The fanction f is continuous for -2<x<2 and f (-2)=f(2)=0. If there is no ¢, where

_0 < c<2, for which f'(c)=0, which of the following statements must be true? 200% pC B4

(A) For 2<k<2, f'(k)>0. & 40 DNE ale
/|
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(C) For 2<k<2, f '(k) exists. |
(D) For -2<k<2, f "(k) exists, but ' is not continuous. _
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5) Let g be a continuous function on the closed interval [0,1]. Let g(0)=1 and g()= 0.Whichof 1973 BC

the following is NOT necessarily true? 1R
(A) There exists a number £ in [0,1] such that g(h) = g(x) for all xin [0, 1]. Tl \g& ' \
®) Forallaandbin [0,1],if a=b, then g(a)=g®). v Tre vle g = & Lorche

1 =.
(C) There exists a number & in [0,1] such that g(h)==- v Tne blc |
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There exists a umber & in {0, 1] such that g(#) = r

(B) Forall h in the open interval (0.1), lim g(x)=gh). v TV ble & Lonnnuous
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(Q) The Mean Value Theorem guarantees the existence of a special point on the graph of y = Jx “wLg e S
between (0,0) and (4, 2). What are the coordinates of this point? |
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-7) The graph of f', the derivative of a function f> is shown above. The domain of S is the open
interval 0 < x < d. Which of the following statements is true?
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(A) f has a local minimum at x =, pos v neg 7\

(B) f has a local maximum at x =25, o grea:ka\- po> sl‘apl- ot X >0

(C) The graph of f bas a point of inflection at (¢, f(a)). no 20 and crangen sgn = \nHecher

The graph of f has a point of inflection at (b, f(b)). %es £ =20 and o\’\aJ\g,w Sl&f\

.E) The graph of f is concave up on the open interval (c, d). £V 40 So conconl  dewrm
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8) Which of the following is true about the graph of y = ln, x? ~1, in the interval (—1,1) ?7 1873 B 2 G

(A) Itisincreasing. no moX v 2R N2 ? a..
(B) It attains a relative minimum at (0,0). 3 * =\ = | + 4 -P\
(C) It has a range of all real numbers. ne -\ o
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CD If f(x)=x%"

, then the graph of f is decreasing for all x such that 99% BC 2;2;
A) x<-2 —2<x<0 © x>-2 D) x<0 EB) x>0
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if-;) If f (x)=x+l, then the set of values for which f increases is
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Iy Let f be the function given by f(x) = cos(2x)+ In(3x) . What is the least value of x at which the
graph of f changes concavity?
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1Z) A particle starts from rest at the point (2,0) and moves along the x-axis with a constant ositive
1& p
acceleration for time ¢ > 0. Which of the following could be the graph of the distance s(z) of the
particle from the origin as a function of time # ?
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¢ 3) 'If S is the function defined by S(x)=3x% — 5,4 > What are all the *-coordinates of points of 9% 3C
inflection for the graph of f? &

(A) -1 B) 0 \\'(C) 1) (D) 0and 1 (E) -1, 0,and 1
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"‘) The graph of y = f(x) on the closed interval [2,7] is shown above. How many points of
inflection does this graph have on this interval?

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

} 5) Let f be the function with derivative defined by f'(x)= sin(x3) on 7O By

the interval —1.8<x<1.8. How many points of inflection does the graph &(« Cede.
of f have on this interval? ‘
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i \ Let f be a function that is continuous on the closed interval [2,3] such that £'(0) does not exist, l\qgc;
f(2)=0, and f"(x) <0 for all x except x = 0. Which of the following could be the graph of f? B HE
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"7) Let f be a function defined and continuous on the closed interval [a,b] . If f has a relative

maximum at ¢ and a < c <b, which of the following statements must be true? \e BC 23
Nt hecedtan by bl deedid e \
L f'lo) exists. el \
II. If f'(c) exists, then f'(c)=0. »~" | S
I If f"(c) exists, then f"(c)<0.v"" & ¢ b
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(A) Ionly (B) HMonly (C) IandII only (D) IandIII only @ IT and IIT only

l&) Let 1 be a continuous function on the closed interval [-3.6].1f 1 (-3)=-1and 7 (6) =3, then—
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) F(0) = 997 BC 8|
(A) f(0)=0
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B) f(©) =§ for at least one ¢ between/,—,,lan’d?
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(C) 1< f(x)<3 for all x between -3 and 6

f(e)=1 for at least one ¢ between —3 and 6
(E). -f(c) =0 for at least one c between —1 and 3
/ ]

\



x &

? AY
q) What is the area of the largest rectangle that can be inscribed in the ellipse 4x* +9y? =367 19%% BL
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’_Q) Consider all right circular cylinders for which the sum of the height and circumference is 293 BC

30 centimeters. What is the radius of the one with maximum volume? 2o Cole
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Let f be the function given by f° (x)=x%-2x+3. The tangent line to the graph of f at x=2 is s W
used to approximate values of J(x) . Which of the following is the greatest value of x for which
the error resulting from this tangent line approximation is less than 0.5 97
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?-2) The radius of a circle is increasing at a constant rate of 0.2 meters per 2-Jo.sex< 2
second. What is the rate of increase in the area of the circle at the instant '-293 <X < 72 707
when the circumference of the circle is 207z meters? ;
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(A) 0.047 m’ /sec ac Colc
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In the figure above, PQ represents a 40-foot ladder with end P against a vertical wall and end Q on
level ground. If the ladder is slipping down the wall, what is the distance RQ at the instant when Q

is moving along the ground % as fast as P is moving down the wall?
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f——— 10 cm ———— Ne Cele
+ D= 10wm
r= Scm .
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A container has the shape of an open right circular cone, as shown in the figure above. The height of the
containes is 10 cm and the diameter of the opening is 10 cm. Water in the cantainer is evaporating so that

its depth h is changing at the constant rate of Ii-‘% emfhr.,
= -3/(Note: The volunie of a cone of height # and radius r is givenby V = %wz B

(a) Find the volume V of water in the container when h = 5 cm. Indicate units of measure.

(b) Find the rate of change of the volume of water in the container. with respect to time, when 4 = 5 cm.
Indicate units of measure. _

(c) Show that the rate of change of the volume of water in the container due to evaporation is directly # 4= hX
proportional to the exposed surface area of the water. What is the constant of proportionality? av
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