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When the height of a cylinder is 12 cm and the radius is 4 cm, the circumference of the cylinder is increasing at a rate of cm/min, and the height of the cylinder is increasing four times faster than the radius.  How fast is the volume of the cylinder changing?
A. 

B. 

C. 

D. 

E. 





Find if .
A) 		B)			C) 			D) 		E) 




The radius of a circle is decreasing at a constant rate of 0.1 centimeters 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) 

(B) 

(C) 

(D) 


(E) 
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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let h be the depth of
the coffee in the pot, measured in inches, where  is a function of time f, measured in seconds. The volume V
of coffee in the pot is changing at the rate of ~5z-+/i cubic inches per second. (The volume V of a cylinder with
radius r and height h is V = xrh.)

dn _ _ R
(a) Show that 77 = — 5=
) . N . odh .
(b) Given that h = 17 at time 1 = 0. solve the differential equation ‘= — 5" for h as a function of «.

(c) At what time ¢ is the coffeepot empty?
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4. Consider the differential equation % =2t % 3.

.
(a) Find % in terms of x and y.
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Question 5

“The inside of a funnel of height 10 inches has cireular cross scctions, as shown in the figure above. At height /1,
the radius of the funnel is given by r:%(hh‘), where 0 < / < 10. The units of 7 and h are inches.
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(¢) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is
= 3 inches, the radius of the surface of the liquid is decreasing at a rate of % inch per second. At this
instant, what i the rate of change of the height of the liquid with respect to time?
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5. Consider the curve given by > = 2 + xy.

&
@ Show that G = 5t

(b) Find all points (x, y) on the curve where the line tangent to the curve has slope %
(c) Show that there are no points (x, y) on the curve where the line tangent to the curve is horizontal.

(d) Let x and y be functions of time 7 that are related by the equation y* = 2 + xy. Attime ¢ = 5, the value

of y is 3and &~ 6. Find the value of & atime 1 = 5.
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4 Consider the curve given by = + 4% = 7+ 3ny.

&
(@) Show that G

(b) Show that there i a point P with x-coordinate 3 at which the ine tangent to the curve at P is horizonta,
Find the y-coordinate of P.

st 3 e e, D ek s

minimum, or neither at the point P ? Justify your answer.




