Functions Theta  

    FAMAT State Convention 2006
For all questions, answer E. NOTA means none of the above answers are correct and 
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1) Given that f(x) is a linear function and f(3) = 5 and f(7) = 9, find f(2006).
A) 1999 B) 2003 C) 2006
D) 2008 E) NOTA
2) Find the sum of the roots of 
x99 – 500x95 +26x93 +
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x40 +e4 = f(x)
A) 
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 B) 0 C) e4 D) 500
E) NOTA
3) Which of the following relation(s) is/are  are even functions?
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II.  y = 
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IV. 
[image: image7.wmf]0

5

2

2

6

4

=

+

+

+

x

y

x

x


      A) II only B) II and IV only
      C) I, II, and III only D) III only  

E) NOTA

4) Given that the DL function converts any number of any base to its base 9 equivalent, that is, DL(x,y) = z, where x is the number to be converted, y is the base that x is in, and z is x converted to base 9. Find: DL( 5032,8) 
      A) 2006 B) 3483 C) 3674 D) 11650 
E) NOTA
5) The graph of the quintic polynomial  f(x) =Ax5+ Bx4 +Cx3 + Dx2 + Ex + F goes through the points (1,25) , (4,0),  (9,12) , and (43,2006). 
      Find  A + B + C + D + E + F . 
A) 25 B) 1986 C) 2006 D) 2043
E) NOTA
6)   Given f(x) = 
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g(x) = 
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. What is the domain     of f( g(x) )?
A) 
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D) 
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E) NOTA

7) 
If the midpoint of A and B is (0,0) and A and B are on the graph 
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A) 
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E) NOTA

8) 
Given that the roots of 
y = x3 – 9x2 + 23x – 15 are r, s, and t where r > s > t, 
find 3r – 5s + 
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A) 
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 B) 1 C) 30.5 D) 31 E) NOTA
9) 
What is the degree of the following polynomial:
x5y2z3q4 – x3y2 – x2y3 ​+ x7q3 + x4 + 1
A) 7 B)14 C) 18 D) 38 E) NOTA
10) Find f(x+6) given that       
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E) NOTA
11) 
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       What is the product of the distinct     

        solutions?

A) 4 B)16 C) 40 D) 75  E) NOTA

12) Q(x) outputs the number of distinguishable permutations of the letters in the word represented by x. Let A = Q(lelelele), 
b = Q(Tran) and é = Q(Shahizzle). Find the sum of the squares of the roots of 
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A) 1750 B) 1764 C) 1778 D) 2183 E) NOTA
13) Given that 
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 is asymptotic to the line 
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A) c B) a+ c C) ab D) 
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E) NOTA
14) On the night of May 5, 2005, the mad scientist Dr. Becker created 451337 kilograms of the brand new element: Westerdalium. Dr. Becker also discovered that night that the element has a half life of 4765 years. How many years will it take for the sample to decay to 1337 kilograms?
A) 
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D)  5.63138

E) NOTA
15) Given that 
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 and 2 are roots of f(x). What is the least possible degree of f(x) if  f(x) has real and rational coefficients?

A) 3 B) 4 C) 5 D) 6 E) NOTA
16) 
[image: image40.wmf]òòò


[image: image41.wmf]2

5

+

Ã

-

Ã

=

Ã

*

y

y

y

, evaluate 
[image: image42.wmf]òòò

*

3

4


A) 6 B) 23 C) 36 D) 143 E) NOTA

17) How many times do the graphs of 
[image: image43.wmf]|

|

ln

)

(

x

x

f

=

 and
[image: image44.wmf]1

1

)

(

2

+

=

x

x

g

 intersect?
A) Once B) Twice C) Thrice 
D) Four Times E) NOTA
18) Which of the following functions is its own inverse?
A) 
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B) 
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D) 
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E) NOTA
19) Write the equation of a function which is the locus of points on a plane equidistant from the point (5, 0) and the line y = 5, which are also on that plane.
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[image: image49.wmf]5

10

1

)

(

2

+

-

=

x

x

x

f


B) 
[image: image50.wmf]50

10

)

(

2

+

-

-

=

x

x

x

f
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E) NOTA

20) Given that 
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can be written in the form 
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, find the positive difference of the roots of g(x). 
      A) 1 B) 3 C) 4 D) 28 E) NOTA

21) Given that the f(x) is the conic section with eccentricity equal to 
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, centered at (0,0) and has a vertex at (0,10) for y > 0. What is the greatest value of x such that f(x) = 6.
A) 
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 D)  8   E) NOTA
22) Will and Belinda left for the Weezer concert at 6:30 PM. Unfortunately for them, the traffic was not exactly what they had hoped for. The velocity of their car is modeled by the function (where t is minutes after they left) 
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. At what time was their velocity the greatest?

A) 6:31 PM B) 6:43 PM C) 6:44 PM

D) 7:35 PM E) NOTA
23) 
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Find f(2) + f(3) + f(-4). 
      A) -77 B) 13 C) 17 D) 41 E) NOTA

24) If 
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A) 0 B) 2 C) 4 D) 25 E) NOTA
25) What is the area bounded by the curve 
[image: image64.wmf]|

|

5

|

|

20

9

2

x

y

x

y

y

-

=

+

-

 which can be written in the form of 
[image: image65.wmf]0

))

(

))(

(

(

=

-

-

x

g

y

x

f

y


A) 
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 C) 1 D) 2 E) NOTA
26) Given the matrix function 
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E) NOTA
27) Given 
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and J > 0, which of the following statements are always true if the polynomial has real and rational coefficients?

A) At least one of the roots of f(x) is real.
B) If J,I,, and L are greater than 0, then f(6) is less than 0.
C) One of the roots of f(x) is 
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D) If  I is equal to 0, one of the roots of f(x) is equal to 7. 

E) NOTA
28)  Given that the Singleton function is 
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when x = 714913413494.

A) 0 B) 
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 C) .002 D) .01
E) NOTA

29) What is the maximum value of 
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 when y > 1. 
A) 1 B) 2 C) 4 D) 5 E) NOTA
30) Willy Lomein is the world’s greatest sushi chief. The amount of time it takes for him to prepare a meal depends on the number of sushi you want. It is modeled by the function T(s) = 3s + 5 (where s is the pieces of sushi and the output of the function is in seconds). If Mark wants 5 pieces sushi, how many seconds will it take Willy to prepare the meal? 
A) 3 B) 5 C) 15 D) 20 E) NOTA
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