Practice Question

Mu Ciphering

Mu Alpha Theta  National Convention 2004

Calculate the slope of the line normal to the graph of y = cos x at the point where x = 
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Question # 1

Mu Ciphering

Mu Alpha Theta  National Convention 2004

Find the sum of all values of k so that the graph of 
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 has no vertical asymptotes.

Question # 2
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Evaluate 
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 for f(x) = 3x2.

Question # 3

Mu Ciphering

Mu Alpha Theta  National Convention 2004

Find ex + ey if ex+y = 12 and x – y = ln 3.

Question # 4

Mu Ciphering

Mu Alpha Theta  National Convention 2004

Two letters are selected at random from the phrase SWEETHOMEALABAMA.  Find the probability that the letters selected are identical.

Question # 5
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The region bounded by the graph of 
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 and the lines y = 2 and x = 1 is revolved about the line x = 1 to form a solid.  Find the volume of the solid.

Question # 6

Mu Ciphering

Mu Alpha Theta  National Convention 2004

The data in the table below represents the velocity of an object, in feet per second, for the times listed in seconds.  Use the trapezoidal rule with 4 subdivisions as indicated by the data to estimate the average velocity of the object from 2 seconds to 11 seconds.  Answer in feet per second.

	t
	2
	3
	6
	8
	11

	v(t)
	5
	8
	7
	3
	1


Question # 7

Mu Ciphering

Mu Alpha Theta  National Convention 2004

A plane intersects a sphere h units from the center of the sphere.  The sphere has an area of 9( square units and h increases at a rate of 
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 unit per second.  Circle Q is the circle of intersection for the plane and the sphere.  Find the rate at which the area of circle Q changes when h is 
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 unit.  Give your answer in square units per second.

Question # 8
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Find the area of the region bounded by f(x) = x ln (x2 + 1) and the x-axis from x = 0 to x = 
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Question # 9
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Evaluate 
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Question # 10
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The eigenvalues of matrix A are the values of ( for which det ((I – A) = 0.  Find the difference of the largest and smallest eigenvalues of the matrix 
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Question # 11
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R is the rectangular region bounded by the coordinate axes and the lines y = 8 and x = 4.  S is the region bounded by the graph of y = 2x, the coordinate axes, and the line x = 2.  Find the probability that a point randomly selected inside R is also inside S.

Question # 12

Mu Ciphering

Mu Alpha Theta  National Convention 2004

Find the maximum area of a rectangle symmetric to the y-axis with two vertices on the x-axis and two on the graph of y = e-|x|.
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Mu Ciphering Answers

	#
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Solutions:  Mu Ciphering 2004

  P.  y ( = - sin x; at x = (/4, slope is –1/
[image: image18.wmf]2

 thus the normal slope will be 
[image: image19.wmf]2

.

  1.  The graph has no vertical asymptotes if all discontinuities are removable, and thus when the denominator is a factor of the numerator.  To make x – k a factor of the numerator, find the sum of the roots of the equation 8x2 + 6x – 27 = 0, which is –6/8 or –3/4.

  2.  
[image: image20.wmf][

]

[

]

x

h

h

x

h

h

x

h

x

h

x

h

x

h

h

x

h

x

h

h

h

12

2

2

3

lim

)

(

)

(

)

(

)

(

3

lim

)

(

3

)

(

3

lim

0

0

2

2

0

=

×

×

=

-

-

+

-

+

+

=

-

-

+

®

®

®

.

  3.  x + y = ln 12 and x – y = ln 3, so 2x = ln 12 + ln 3 = ln 36 = 2 ln 6, so x = ln 6 and by substitution 

y = ln 2.  ex + ey = 6 + 2 = 8.

  4.  Calculate the number of ways to select two of the letters:  16C2 = 120; the number of ways to select two E’s is 3C2 = 3; the number of ways to select two A’s is 4C2 = 6; the number of ways to select two M’s is 2C2 = 1; the probability of selecting identical letters is (3 + 6 + 1)/120 or 1/12.

  5.  By washer, 
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; by shell, 
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  6.  Trapezoidal rule approximation is ½ ( [(5 + 8) ( 1 + (8 + 7) ( 3 + (7 + 3) ( 2 + (3 + 1) ( 3] = 90/2; divide by (11 – 2) to calculate average velocity on the interval, and it is 5 feet per second.

  7.  Let R be the radius of the sphere, and 9( = 4(R2 means R = 3/2.  dh/dt is given to be 1/5.  Let r be the radius of the circle Q.  Then r2 + h2 = (3/2)2, so r2 is 9/4 – h2.  Let A be the area of circle Q, and find dA/dt when h = ½.  A = (r2 = ((9/4 – h2) , so dA/dt = ((-2h)(dh/dt) and by substitution, 

dA/dt = -(/5 square units per second.

  8.  Area = 
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9.  Rearrange the terms to get (1/2 + ¼ + 1/8 + 1/16 + . . .) + (1/3 + 2/9 + 4/27 + 8/81 + . . . ).  Both are infinite geometric series, the first with ratio ½ and the second with ratio 2/3.  The first sum is 

(½)/(1 – ½) or 1; the second is (1/3)/(1 – 2/3) or 1 also.  Therefore the sum of both series is 2.

10.  Find all ( such that 
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.  Since the matrix is triangular, the determinant will be the product of the elements on the main diagonal, so solve (( - 2)(( - 1)(( + 3) = 0.  The largest eigenvalue is 2 and the smallest is –3.  Their difference is 5.

11.  The area of R is 32.  The area of S is given by 
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.  The probability will be the ratio of the area of S to that of R, or 3/(32 ln 2).

12.  Max A(x) = 2xe-x.  A((x) = 2[e-x – xe-x] = 0 if x = 1.  A((x) = 2[-e-x – e-x + xe-x] so A((1) = 2(-e-1) which is less than 0, so x = 1 produces a max by the second derivative test.  The maximum area is A(1) or 2/e.
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