Mu Alpha Theta National Convention:  Hawaii, 2005

Calculus Applications Topic Test – Mu Division

1. If the perimeter of a regular hexagon is increasing at 18
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, how quickly is its area changing in 
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A) 27
B) 18
C) 9
D) 324
E)  NOTA 

2. Evaluate: 
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E)  NOTA 

3. A stone is dropped out the window of a building and falls for 7 seconds before hitting the ground. Given that gravity accelerates the stone at 9.8 
[image: image8.wmf]2

sec

meters

, how far did the stone fall before it hit the ground?

A) 70
B) 240.1
C) 24.01
D) 34.3
E)  NOTA 

4. A company estimates that the demand for ice cream will vary according to the day’s temperature, T, according to the function 
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. At what temperature will the demand be highest?

A) 16
B) 40
C) 80
D) 60
E)  NOTA 

5. Evaluate the indefinite integral: 
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E)  NOTA 

6. Approximate the following integral using the trapezoid method with two partitions: 
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D) 35
E)  NOTA 

7. A ladder that is 17 meters long is propped against a wall such that the base of the ladder is five meters from the wall.  However, this is a collapsible ladder, so that at the same instant that the base of the ladder begins to slide away from the wall at 2 
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, the length of the ladder starts to shrink at 1 
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.  Given that the ends of the ladder never leave either the wall or the ground, how fast is the upper end of the ladder moving down the wall in 
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 two seconds after it starts to slip?
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E) NOTA

8. What is the slope of the line tangent to 
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E)  NOTA 

9. What is the arc length of 
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A) 18
B) 
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D) 27
E)  NOTA 

10. Given that 
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C) 
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E)  NOTA 

11. What is the average value of 
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E)  NOTA 

12. The volume of a sphere is changing at a rate of 
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, with volume 0 at time 
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E)  NOTA 

13. A regular hexagon with perimeter p=12 starts growing such that at time t, 
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. What is the area of the hexagon at time t = 4?
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E)  NOTA 

14. Given that for all values of x, 
[image: image58.wmf]0

'

3

=

-

y

xy

 and that y is a function of x which of the following could be  y? 
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15. Let
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, express as an ordered pair (A,B) the values of A and B that will cause f to have a maximum value of 6 at 
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16. A man standing 3 feet from the base of a lamppost casts a shadow 4 feet long. The man is 6 feet tall and begins to walk away from the lamppost at 300 
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. How fast is the tip of his shadow moving after one minute in 
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E)  NOTA 

17. If an object’s x and y positions are given in terms of time t: 
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18. Approximate 
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 using a tangent line approximation for the function 
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19. What is the area between graphs of the polar equations 
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20. A sphere’s volume is increasing at a constant rate of  
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21. What is the volume when the region bounded by the lines 
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E)  NOTA 

22. If the speed of a spaceship is given by 
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23. Approximate the following integral using Simpson’s rule with 6 partitions:
[image: image113.wmf]ò

-

+

8

0

2

)

5

3

(

dx

x

x

.

A) 
[image: image114.wmf]3

680


B) 131
C) 
[image: image115.wmf]6

723


D) 
[image: image116.wmf]3

68


E)  NOTA 

24. Jon and Ruben are both about to race 64 yards. If Jon accelerates according to the equation 
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 (with t  being the time in seconds since the start of the race) and Ruben accelerates according to 
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, who will win the race and how many seconds longer will it take the other to finish?

A) Jon,  
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B) They tie.
C) Jon, 3
D) Ruben, 
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25. The ellipse formed by the equation: 
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 is the base of a shape whose cross-sections perpendicular to the y-axis are regular hexagons. What is the volume of this shape?
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E)  NOTA 

26. For what values of a and b is the following function everywhere differentiable: 
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Express your answer as an ordered pair (a,b).
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E)  NOTA 

27. A cone with base radius of 3 and height of 4 is initially empty and filling from the base at a rate of 1 cubic unit/min. What is the rate of change of the height of the water in 
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when the volume of the water is half the volume of the cone?
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28. Let D be a circular disc in the xy-plane of radius 1. If the mass density 
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 at any point in D is equal to 
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where r is the distance from the point to the center of the disc, what is the total mass of D ?

A) 
[image: image139.wmf](

)

1

2

-

e

p


B) 
[image: image140.wmf]÷

ø

ö

ç

è

æ

-

e

2

1

2

p


C) 
[image: image141.wmf]e

p


D) 
[image: image142.wmf]÷

ø

ö

ç

è

æ

-

e

5

2

2

p


E)  NOTA 

29. Using two iterations of Newton’s Method, approximate the positive root of 
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with an initial guess of x = 1.
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30. The sum of the infinite series 
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. What is the sum of this infinite series rounded to the nearest integer?

A) 6
B) 7
C) 8
D) 9
E)  NOTA 
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