A funnel whose height is twice its maximum radius is losing water at a rate of 4p cubic centimeters per second.  At what rate, in cm/s, is the water level dropping if the radius at the water surface is 18 centimeters?��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

A ladder 3 meters long has its base 1 meter from the wall of a building and leans against the building.  If the base of the ladder suddenly starts slipping outward at 1 m/s, at what rate, in m/s, will the point of contact between the ladder and the wall drop?��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

What is the maximum value of the function � EMBED Equation.2  ��� for � EMBED Equation.2  ���?��(A)  47	(B)  31	(C)  -1	(D)  -41	(E)  NOTA

Using first order differentials, what is the approximate increase in the volume of a spherical balloon when its radius increases from 15 cm to 15.1 cm?��(A)  90p	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

A cubic sponge will compress in any one direction, but will maintain a constant volume by increasing its cross-sectional area in the transverse direction, maintaining a square shape.  If the sponge’s volume is 125 cubic centimeters, how fast is its surface area increasing when it has been squished to 4 cm tall and its height is decreasing at a rate of 1 cm/s?��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

� EMBED Equation.2  ���.  Find � EMBED Equation.2  ���.��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ����(C) � EMBED Equation.2  ���		(D) � EMBED Equation.2  ���	(E)  NOTA

Consider the family of curves � EMBED Equation.2  ���where a can be any real number.  Determine the family of curves which will be perpendicular to the given family at all points.��(A)  � EMBED Equation.2  ���		(B) � EMBED Equation.2  ����(C) � EMBED Equation.2  ���		(D) � EMBED Equation.2  ���		(E)  NOTA

Suppose: � EMBED Equation.2  ���, � EMBED Equation.2  ���.  Determine � EMBED Equation.2  ���.��(A)  28	(B)  34	(C)  40	(D)  46	(E)  NOTA

Find the larger of two numbers whose product is -16 and the sum of whose squares is a minimum.��(A)  2	(B)  3	(C)  4	(D)  6	(E)  NOTA

A farmer wishes to buy a rectangular field which he can subdivide into two rectangular fields of equal area.  If he wishes to have a total of 600 square meters of land, what is the minimum amount of fencing he can use?��(A)  120	(B)  125	(C)  150	(D)  � EMBED Equation.2  ���	(E)  NOTA

A man is on an island 3 km from the (straight) mainland, and wishes to go to a town 5 kilometers down the shore from the closest point to him.  If he can row a boat at 3 kmph and walk at 5 kmph, what is the minimum time in which he can get to the town?��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

What is the volume of the region enclosed by the rotation of the graph of � EMBED Equation.2  ���about the x-axis?��(A) � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

What is the volume of the solid formed by rotating the region between the graphs of � EMBED Equation.2  ��� and � EMBED Equation.2  ��� about the y-axis?��(A) � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

A straight wire 4 cm long has a temperature T in ºC which varies with the distance x in cm from one end.  If the relationship is � EMBED Equation.2  ���, what is the average temperature of the wire?��(A)  14	(B)  15	(C)  16	(D) 14.5	(E)  NOTA

A square piece of foil 4 cm on a side has a temperature distribution � EMBED Equation.2  ���, where x and y are measured in cm from the center of the foil and T is in ºC, what is the average temperature, in ºC on the piece of foil?��(A)  � EMBED Equation.2  ���	(B)  9	(C)  9.5	(D)  10	(E)  NOTA

What is the area of the region contained by the equation � EMBED Equation.2  ���?��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

Evaluate:  � EMBED Equation.2  �����(A) � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

A vector field is defined as � EMBED Equation.2  ���.  What is the divergence of this vector field at the point (4, 2, -2)?��(A)  6	(B)  7	(C)  8	(D)  9	(E)  NOTA

Evaluate � EMBED Equation.2  ��� at the point (2,2).��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

Evaluate � EMBED Equation.2  ���at the point (4,3).��(A) � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

Which of the following are critical points of � EMBED Equation.2  ���?�	I.  � EMBED Equation.2  ����	II.  � EMBED Equation.2  ����	III.  � EMBED Equation.2  �����(A)  I & II	 (B)  II	(C)  II & III	(D)  III	(E)  NOTA

What is the directional derivative of � EMBED Equation.2  ���above the point (3,2) in the x-y plane and in the direction (4,3)?��(A)  9	(B)  10	(C)  11	(D)  12	(E)  NOTA

A cylinder is expanding.  The rate of increase of its radius is 4 cm/s, while the rate of increase of its height is 3 cm/s.  When the height is 8 and the radius is 2, how fast is the volume increasing, in cubic centimeters per second?��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

Which of the following is the general form of the solution � EMBED Equation.2  ���to � EMBED Equation.2  ���?��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ����(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���		(E)  NOTA

A function � EMBED Equation.2  ��� satisfies the equation � EMBED Equation.2  ���.  It is known that � EMBED Equation.2  ���.  What is the value of � EMBED Equation.2  ���?��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

A function � EMBED Equation.2  ��� satisfies the equation � EMBED Equation.2  ���.  It is known that � EMBED Equation.2  ��� and � EMBED Equation.2  ���.  What is the value of � EMBED Equation.2  ���?��(A)  60	(B)  80	(C)  90	(D)  100	(E)  NOTA

Which of the following is a differential area element in polar coordinates?��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA

� EMBED Equation.2  ��� and � EMBED Equation.2  ���.  Determine � EMBED Equation.2  ���.��(A)  � EMBED Equation.2  ���	(B) � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

Determine � EMBED Equation.2  ��� if � EMBED Equation.2  ���.��(A) � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C) � EMBED Equation.2  ���	(D) � EMBED Equation.2  ���	(E)  NOTA

A vector field is defined as � EMBED Equation.2  ���.  What is the flux through the square with edge length 2 centered on the origin in the x-y plane?��(A)  � EMBED Equation.2  ���	(B)  � EMBED Equation.2  ���	(C)  � EMBED Equation.2  ���	(D)  � EMBED Equation.2  ���	(E)  NOTA
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