Chiles Mini Mu/Mu Alpha Theta Preseasonal                                                                 11/22/2003

CALCULUS INDIVIDUAL


1)
Let <a> represent the ath  digit of pi. For example, <3> = 4 and <1> = 3. Evaluate:
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a) -121


b) 661/5

c) 1873954/21

d) 64


e) NOTA

2)
Evaluate:  
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a) 1


b)-1


c) 0


d) infinite limit
e) NOTA

3)
Sapphire really likes Jelly Beans. At any given time t > 0 (in minutes), Sapphire will have consumed exactly  
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 t3 + 
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t + 17 Jelly Beans. When Sapphire begins eating Jelly Beans at a rate of 
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 beans/min, she gets sick. When is the first time Sapphire gets sick? t = ?

a) 3


b) 4


c) 5


d) 6


e) NOTA


4)
g is the inverse of f. What is g’(2)?

	x
	g(x)
	f(x)
	f ’(x)

	1
	2
	3
	4

	2
	3
	0
	-1

	3
	1
	1
	4

	4
	4
	4
	3


a) 
[image: image6.wmf]1

4




b) 
[image: image7.wmf]1

2




c) 4


d) 
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e) NOTA

5)
Find  
[image: image9.wmf]dy
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 of  y3 + 7x3 + 13x2y2 + 8x2y - 2x2 + 3y2 + x – 6y = 4

a)
3y2 + 21x2 + 26xy – 4x + 6y +1

b)
3y2 + 21x2 + 26x2y – 4x + 6y +1

c)
21x2+ 26xy2- 16xy +4x -1

3y2 + 26x2y + 8x2 + 6y – 6


                     d)   - 21x2 - 26xy2 + 16xy - 4x + 1
   3y2 - 26x2y - 8x2 - 6y +6


e)
NOTA
6)   A plane is flying over Starkville, Mississippi at a constant altitude of 4 miles, 5 feet, 8 inches. Daniel, an excited math student with eyes 5 feet 8 inches from the ground, watches the plane fly by. When the plane is out of sight, Daniel’s friend Kelly asks Daniel what he reckons the speed of the plane was. Using his mad calculation and guesstulation skills, Daniel figures that the line from his eyes to the plane was about 5 miles, and that that line had been changing at about 300 miles per hour. Assuming that Daniel did all of the calculations after this point correctly, what was the speed that he gave Kelly?

a) 300 mph

b) 500 mph

c) 180 mph

d) 200 mph

e) NOTA

7)   Evaluate:  
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a) 
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b) 0


c)
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d)-144,429

e) NOTA


8)   What is the average rate of change of the function 
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 over the interval         (-1, 2)?

a) 99


b) 33


c) 98/5


 d) -98/5

e) NOTA

9)   Find 
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a) 313


b) 218


c) 102


d) 62


e) NOTA

10)   Find: 
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a)
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b)
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c)
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e)
NOTA
11)   Find the volume of the resulting shape when the graph of 
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  is revolved about the             x-axis on the interval [0,
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a) 2


b) 1


c) 2π

 d) π
     

e) NOTA

12)   Find the area bound by the graph of y = 2sin(x) and the x-axis on the interval 
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a) 4


b) -4


c) 12


d) 16


e) NOTA

For problems 13 and 14:

Don Vu’s daughter, Deja, is constructing a lava pit and needs to buy supplies.  She drives to Home Depot over Tallahassee’s numerous hills, and her height at time x in minutes is given by y in meters where
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and y = 0 is sea level.

13)   From the time she sets out until time x = 5, what is Deja’s maximum height?

a) 3/4 m 

b) -1/3m  

c) 21 m 

d) 1/4 m 

e) NOTA

14)   On what iteration does the hundreds digit repeat when using Newton’s Method to find a root from 
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a) 5


b) 3


c) 1


d) 4


e) NOTA

15)   Assume V and U are differentiable functions, and suppose that the values of V(x), V’(x), U(x), and U’(x) are given in the table.  Find B’(3) if B(x) = V(U(x + 1)).











	x
	V(x)
	U(x)
	V’(x)
	U’(x)

	3
	6
	4
	5
	3

	4
	2
	3
	7
	11


a) 77


b) 21


c) 15


d) 55


e) NOTA

16)   Let the bounds of the integral be numbers in base thirteen. Solve, putting your answer in base three and rounding your answer to the nearest units digit:
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a) 12


b) 5


c) 15


d) 0


e) NOTA

17)   If a good is sold at x2 + 3x dollars, where x is the number of goods in thousands produced, and the average cost of producing one good is nine dollars, how many goods must be produced to maximize profit. (assuming all goods produced are sold)

a) Three Thousand
b)Three

c) One Thousand
d) Five Thousand
e) NOTA

18)    Anton’s sister is dragging a tugboat behind her with a five-foot rope as she walks up the y-axis (a side of Deja’s lava pit).  The path of the tugboat is given by the equation:
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 Find the slope at x = 2.5.  Round to the nearest thousandth.

a) 0.872

b) 0.873

c) 0.782

d) 0.783

e) NOTA
19)   Deja can remember that her homework concerned a function v differentiable on its entire domain and its inverse function u, also differentiable on its entire domain.  She imagines herself in her math class and can remember that v(6) = 5, v’(7) = 3, u(6) = 7, and u’(5) = 8, but she cannot remember what u’(6) equals.  Help Deja out. What is u’(6)?

a) 1/3


b) 1/6


c) 1/7


d) 1/8


e) NOTA

20)   Find the slope of y = 7xx at x = 2. Round to the nearest ten thousandth.

a) 14.5561

b) 14.5563

c) 5.459

d) 13.5562

e) NOTA

21)   Which of the following are false:


I
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II 
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III 
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a) II & I

b) III


c) III & II

d) I


e) NOTA

22)   Let 
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.  Let  
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.  Solve for y, rounded to the nearest ten thousandth.

a) 0.4184

b) 1.5197

c) 0.4185

d) 1.5196

e) NOTA

23)   If f(x) =
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, which of the following lines represents the best linear approximation of the function f for values of x near 49?

a) 
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b) 
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d)
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e) NOTA

24)   Deja is constructing a lava pit (consisting of a rectangular lava pool bordered by an observation walkway) whose pool has area 92 ft2. If the pool’s walkway is four feet wide on the east and west sides and three feet wide on the north and south sides, what is the sum, to the nearest thousandth, of the length and width of the lava pool that minimizes the area of the pit.

a) 20.524

b) 19.382

c) 51.937

d) 70.333

e) NOTA

25)   Find the derivative of 
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  at the point (3, 2).  Round to the nearest thousandth.

a) -0.168

b) 0.167

c) -0.167

d) 0.617

e) NOTA

26)   The base of a solid is on the xy-plane and is bounded by the x-axis and the graph of  
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on the interval [0,6].  Cross sections perpendicular to the x-axis are equilateral triangles with one side on the xy-plane.  Find the volume of the solid correct to the nearest thousandth.

a) 392.829

b) 392.830

c) 320.744

d) 320.743

e) NOTA

27)   Laura and Kayla wrap themselves in a JCL banner and roll down a hill that can be modeled by the function 
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.  Assuming they have enough momentum to get over each bump, what distance (not displacement) do they travel from 
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a) 6


b) 7


c) 0


d) 3


e) NOTA

28)   Whose theorem states:  Let f be continuous on (a, b) & differentiable on (a, b).  If f(a) = f(b), then there is at least one number c in (a, b) such that f ’(c)= 0?

a) Lagrange

b) Cauchy

c) Rolle

d) Newton

e) NOTA

29)   Anton builds a playground for his lil’ sister in the shape of the graph of
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Which of the following are true of this playground?


I. f is diffentiable at all points (x,y) 
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 (0,0)


II. f is differentiable at (x,y) = (0,0)


III. Partial derivatives fx​ and fy exist

a) I & II

b) II & III

c) II


d) I


e) NOTA

30)   Find 
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a) 0


b) 
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c) 
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d) DNE

e) NOTA
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