Question #1                               Theta School Bowl 

                      2007 MA National Convention

[image: image203.wmf]A

C

D

E

F

B




[image: image1.wmf]A

=

the coefficient of 
[image: image2.wmf]4

x

 in the expansion of 
[image: image3.wmf](

)

7

3

x

-




[image: image4.wmf]B

=

 the solution for 
[image: image5.wmf]331

xx

++=




[image: image6.wmf]C

=

 the sum of all odd whole numbers between 13 and 275, inclusive

Find the value of 
[image: image7.wmf]ABC

++

.
Question #1                               Theta School Bowl 

                      2007 MA National Convention

[image: image204.wmf]30

1

1

x

A

B

C




[image: image8.wmf]A

=

the coefficient of 
[image: image9.wmf]4

x

 in the expansion of 
[image: image10.wmf](

)

7

3

x

-




[image: image11.wmf]B

=

 the solution for 
[image: image12.wmf]331

xx

++=




[image: image13.wmf]C

=

 the sum of all odd whole numbers between 13 and 275, inclusive


Find the value of 
[image: image14.wmf]ABC

++

.

Question #2                               Theta School Bowl 

                      2007 MA National Convention

[image: image205.wmf]A

C

D

E

F

B




[image: image15.wmf]A

=

 the value of the resulting expression evaluated for 
[image: image16.wmf]1

2

x

=

when  
[image: image17.wmf]1

1

x

x

+

-

is replaced for each x in

         the expression 
[image: image18.wmf]1

1

x

x

+

-

 


[image: image19.wmf]B

=

the simplified value of 
[image: image20.wmf]ab

+

where 
[image: image21.wmf]b

ya

x

=+

, 
[image: image22.wmf]a

and b are constants, 
[image: image23.wmf]0

xy

¹

, and the graph 
       contains the points
[image: image24.wmf](

)

1,1

-

 and 
[image: image25.wmf](

)

5,5

-



[image: image26.wmf]C

=

the simplified form using non negative exponents of 
[image: image27.wmf](

)

(

)

1

3122

2

xyxy

-

--



Find the simplified form of 
[image: image28.wmf]ABC

··

.
Question #2                               Theta School Bowl 

                      2007 MA National Convention

[image: image206.wmf]30

1

1

x

A

B

C




[image: image29.wmf]A

=

 the value of the resulting expression evaluated for 
[image: image30.wmf]1

2

x

=

when  
[image: image31.wmf]1

1

x

x

+

-

is replaced for each x in

         the expression 
[image: image32.wmf]1

1

x

x

+

-

 


[image: image33.wmf]B

=

the simplified value of 
[image: image34.wmf]ab

+

where 
[image: image35.wmf]b

ya

x

=+

, 
[image: image36.wmf]a

and b are constants, and the graph contains 

       the points
[image: image37.wmf](

)

1,1

-

 and 
[image: image38.wmf](

)

5,5

-



[image: image39.wmf]C

=

the simplified form using non negative exponents of 
[image: image40.wmf](

)

(

)

1

3122

2

xyxy

-

--



Find the simplified form of 
[image: image41.wmf]ABC

··

.
Question #3                              Theta School Bowl 

                      2007 MA National Convention



[image: image42.wmf]A

=

 the probability that at least one head is showing when four fair coins are flipped



[image: image43.wmf]B

=

the number of different groups of three kittens that can be chosen from 7 kittens


[image: image44.wmf]C

=

the odds against rain today, written in fractional form, when the probability of rain today is 0.30 

Find the value of 
[image: image45.wmf]AC

B

·

.
Question #3                              Theta School Bowl 

                      2007 MA National Convention



[image: image46.wmf]A

=

 the probability that at least one head is showing when four fair coins are flipped



[image: image47.wmf]B

=

the number of different groups of three kittens that can be chosen from 7 kittens



[image: image48.wmf]C

=

the odds against rain today, written in fractional form, when the probability of rain today is 0.30 

Find the value of 
[image: image49.wmf]AC

B

·

.

Question #4                               Theta School Bowl 

                      2007 MA National Convention




[image: image50.wmf]A

=

the sum of the values of x for 
[image: image51.wmf]2

231

61

212

xx

xx

xx

+

+=

+-

+

, where defined


[image: image52.wmf]B

=

the value of 
[image: image53.wmf]xy

+

 for the system:  
[image: image54.wmf]175

424

135

214

xy

xy

ì

+=

ï

ï

í

ï

-=-

ï

î



Find the value of
[image: image55.wmf]AB

·

.
Question #4                               Theta School Bowl 

                      2007 MA National Convention




[image: image56.wmf]A

=

the sum of the values of x for 
[image: image57.wmf]2

231

61

212

xx

xx

xx

+

+=

+-

+

, where defined



[image: image58.wmf]B

=

the value of 
[image: image59.wmf]xy

+

 for the system:  
[image: image60.wmf]175

424

135

214

xy

xy

ì

+=

ï

ï

í

ï

-=-

ï

î



Find the value of
[image: image61.wmf]AB

·

.

Question #5                              Theta School Bowl 

                      2007 MA National Convention




[image: image62.wmf]A

=

 the simplified form for 
[image: image63.wmf](

)

(

)

(

)

2

log5log100




[image: image64.wmf]B

=

the value of 
[image: image65.wmf]log5

3

9




[image: image66.wmf]C

=

 the value of 
[image: image67.wmf]0.160.09

256256

·




[image: image68.wmf]D

=

 the value of x for 
[image: image69.wmf]1

loglog4log3

2

bbb

x

-=

, where 
[image: image70.wmf]1

b

>



Find the value of 
[image: image71.wmf]D

AB

C

+·

.
Question #5                              Theta School Bowl 

                      2007 MA National Convention




[image: image72.wmf]A

=

 the simplified form for 
[image: image73.wmf](

)

(

)

(

)

2

log5log100




[image: image74.wmf]B

=

the value of 
[image: image75.wmf]log5

3

9




[image: image76.wmf]C

=

 the value of 
[image: image77.wmf]0.160.09

256256

·




[image: image78.wmf]D

=

 the value of x for 
[image: image79.wmf]1

loglog4log3

2

bbb

x

-=

, where 
[image: image80.wmf]1

b

>



Find the value of 
[image: image81.wmf]D

AB

C

+·

.

Question #6                               Theta School Bowl 

                      2007 MA National Convention




[image: image82.wmf]R

=

 the value of 
[image: image83.wmf]2

x

 in a triangle with a 
[image: image84.wmf]30

°

angle included by two sides of length 1 where
              x is the side opposite the 
[image: image85.wmf]30

°

angle



[image: image86.wmf]S

=

the value of 
[image: image87.wmf]ABC

++

 in the equation of the line (in 
[image: image88.wmf]AxByC

+=

 form, where A, B, C are

             relatively prime integers and A is positive) determined by the vertex of 
[image: image89.wmf]2

285

yxx

=-+-

 and 
             the focus of 
[image: image90.wmf]2

361

yxx

=-+




[image: image91.wmf]T

= the length of 
[image: image92.wmf]FE

 in the diagram of a parallelogram with 
[image: image93.wmf]2,3,1

AFABBC

===





Find the value of 
[image: image94.wmf]R

ST

·

.
Question #6                               Theta School Bowl 

                      2007 MA National Convention




[image: image95.wmf]R

=

 the value of 
[image: image96.wmf]2

x

 in a triangle with a 
[image: image97.wmf]30

°

angle included by two sides of length 1 where

              x is the side opposite the 
[image: image98.wmf]30

°

angle



[image: image99.wmf]S

=

the value of 
[image: image100.wmf]ABC

++

 in the equation of the line (in 
[image: image101.wmf]AxByC

+=

 form, where A, B, C are

             relatively prime integers and A is positive) determined by the vertex of 
[image: image102.wmf]2

285

yxx

=-+-

 and 

             the focus of 
[image: image103.wmf]2

361

yxx

=-+




[image: image104.wmf]T

= the length of 
[image: image105.wmf]FE

 in the diagram of a parallelogram with 
[image: image106.wmf]2,3,1

AFABBC

===





Find the value of 
[image: image107.wmf]R

ST

·

.
Question #7                              Theta School Bowl 

                      2007 MA National Convention


[image: image108.wmf]A

=

the area of the circle 
[image: image109.wmf]22

6100

xyxy

+-+=



[image: image110.wmf]B

=

the distance between the origin and the vertex of the parabola 
[image: image111.wmf](

)

2

41619

fxxx

=++



[image: image112.wmf]C

=

the positive value of K that makes the graph of 
[image: image113.wmf]2

3212

yxKx

=-+-

 tangent to the x-axis

Find the value of  
[image: image114.wmf]2

10

A

BC

·-

.
Question #7                              Theta School Bowl 

                      2007 MA National Convention


[image: image115.wmf]A

=

the area of the circle 
[image: image116.wmf]22

6100

xyxy

+-+=



[image: image117.wmf]B

=

the distance between the origin and the vertex of the parabola 
[image: image118.wmf](

)

2

41619

fxxx

=++



[image: image119.wmf]C

=

the positive value of K that makes the graph of 
[image: image120.wmf]2

3212

yxKx

=-+-

 tangent to the x-axis

Find the value of  
[image: image121.wmf]2

10

A

BC

·-

.

Question #8                              Theta School Bowl 

                      2007 MA National Convention



[image: image122.wmf]A

=

the remainder when 
[image: image123.wmf]32

108

xxx

+-+

 is divided by 
[image: image124.wmf]210

x

+



[image: image125.wmf]B

=

 the 130th term of the arithmetic sequence: 2,5,8,11…


[image: image126.wmf]C

=

the first term, 
[image: image127.wmf]1

a

,  in the arithmetic sequence when 
[image: image128.wmf]210

11280

a

=

 and 
[image: image129.wmf]211

11190

a

=



Find the value of 
[image: image130.wmf].

ABC

++


Question #8                              Theta School Bowl 

                      2007 MA National Convention



[image: image131.wmf]A

=

the remainder when 
[image: image132.wmf]32

108

xxx

+-+

 is divided by 
[image: image133.wmf]210

x

+



[image: image134.wmf]B

=

 the 130th term of the arithmetic sequence: 2,5,8,11…


[image: image135.wmf]C

=

the first term, 
[image: image136.wmf]1

a

,  in the arithmetic sequence when 
[image: image137.wmf]210

11280

a

=

 and 
[image: image138.wmf]211

11190

a

=



Find the value of 
[image: image139.wmf].

ABC

++


Question #9                               Theta School Bowl 

                      2007 MA National Convention




[image: image140.wmf]A

=

the y-coordinate of the point where the graphs of 
[image: image141.wmf](

)

2

2log2

yx

=--

 and 
[image: image142.wmf]2

1log

yx

=-+


                   intersect


[image: image143.wmf]B

=

the sum of the x-coordinates of the points of intersection of 
[image: image144.wmf]22

1

xy

-=

 and 
[image: image145.wmf]23

xy

-=



Find the value of 
[image: image146.wmf]AB

·

.
Question #9                               Theta School Bowl 

                      2007 MA National Convention




[image: image147.wmf]A

=

the y-coordinate of the point where the graphs of 
[image: image148.wmf](

)

2

2log2

yx

=--

 and 
[image: image149.wmf]2

1log

yx

=-+


                   intersect



[image: image150.wmf]B

=

the sum of the x-coordinates of the points of intersection of 
[image: image151.wmf]22

1

xy

-=

 and 
[image: image152.wmf]23

xy

-=



Find the value of 
[image: image153.wmf]AB

·

.
Question #10                             Theta School Bowl 

                      2007 MA National Convention

 

[image: image154.wmf]A

=

 the value of 
[image: image155.wmf](

)

12

g

when 
[image: image156.wmf](

)

(2)21

gxxgx

=+-

 and 
[image: image157.wmf](

)

111

g

=




[image: image158.wmf]B

=

 the value of a when 
[image: image159.wmf]()21

fxx

=+

 and 
[image: image160.wmf](310)5

fa

-=



[image: image161.wmf]C

=

the value of 
[image: image162.wmf](

)

1

4

f

-

 when 
[image: image163.wmf](

)

35

fxx

=-+


Find the value of 
[image: image164.wmf]AB

C

·

.
Question #10                             Theta School Bowl 

                      2007 MA National Convention

 

[image: image165.wmf]A

=

 the value of 
[image: image166.wmf](

)

12

g

when 
[image: image167.wmf](

)

(2)21

gxxgx

=+-

 and 
[image: image168.wmf](

)

111

g

=




[image: image169.wmf]B

=

 the value of a when 
[image: image170.wmf]()21

fxx

=+

 and 
[image: image171.wmf](310)5

fa

-=



[image: image172.wmf]C

=

the value of 
[image: image173.wmf](

)

1

4

f

-

 when 
[image: image174.wmf](

)

35

fxx

=-+


Find the value of 
[image: image175.wmf]AB

C

·

.

Question #11                             Theta School Bowl 

                      2007 MA National Convention




[image: image176.wmf]A

=

the volume of a right circular cone with a height of 8 inches that is circumscribed

       about a sphere with a radius of 3 inches



[image: image177.wmf]B

=

the 
[image: image178.wmf]mBOC

Ð

 in degrees when in 
[image: image179.wmf]ABC

D

, 
[image: image180.wmf],40

ABBCmA

=Ð=°

and point O is within the


       triangle with 
[image: image181.wmf]OBCOCA

Ð@Ð




[image: image182.wmf]C

=

the area of the region bounded by a circle inscribed in a regular hexagon and a circle

        circumscribed about the same hexagon where the side of the hexagon is 4

Find the value of 
[image: image183.wmf]AB

C

·

.

Question #11                             Theta School Bowl 

                      2007 MA National Convention




[image: image184.wmf]A

=

the volume of a right circular cone with a height of 8 inches that is circumscribed


       about a sphere with a radius of 3 inches



[image: image185.wmf]B

=

the 
[image: image186.wmf]mBOC

Ð

 in degrees when in 
[image: image187.wmf]ABC

D

, 
[image: image188.wmf],40

ABBCmA

=Ð=°

and point O is within the


       triangle with 
[image: image189.wmf]OBCOCA

Ð@Ð




[image: image190.wmf]C

=

the area of the region bounded by a circle inscribed in a regular hexagon and a circle


        circumscribed about the same hexagon where the side of the hexagon is 4


Find the value of 
[image: image191.wmf]AB

C

·

.

Question #12                             Theta School Bowl 

                      2007 MA National Convention


Find the ordered triple 
[image: image192.wmf](

)

,,

ABC

 so that:   
[image: image193.wmf]2

2

61420

(4)22

xxABC

xxxxx

+-

=++

-+-


Question #12                             Theta School Bowl 

                      2007 MA National Convention


Find the ordered triple 
[image: image194.wmf](

)

,,

ABC

 so that:   
[image: image195.wmf]2

2

61420

(4)22

xxABC

xxxxx

+-

=++

-+-


Question #13                             Theta School Bowl 

                      2007 MA National Convention


Express as a single simplified fraction with no negative exponents, where 
[image: image196.wmf],0

ab

¹



[image: image197.wmf]11

1

11

11

ab

ab

--

-

--

+

æö

+

ç÷

èø


Question #13                             Theta School Bowl 

                      2007 MA National Convention


Express as a single simplified fraction with no negative exponents, where 
[image: image198.wmf],0

ab

¹



[image: image199.wmf]11

1

11

11

ab

ab

--

-

--

+

æö

+

ç÷

èø


Question #14                             Theta School Bowl 

                      2007 MA National Convention



Simplify the expression where defined
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