
Math Bowl 2010 Ciphering Solutions 

 

 1 

1. For what value of n  does 431 PP nn   ? 

 

431 PP nn   implies )3)(2)(1()1()1(  nnnnnnn . 

)3)(2(1  nnn  

0562  nn , 0)1)(5(  nn  

We have to have 4n . Therefore, 5n  

 

Correct Answer:   5  

 

 

2. A box contains 5 red and 4 white marbles.  Two marbles are drawn successively from the 

box without replacement.  If the second marble drawn is white, what is the probability 

that the first one drawn was also white? 

 

There are 48  ways with the second marble drawn white and 34  ways with the both 

marbles white. If the second marble drawn is white, the probability that the first one 

drawn was also white is 
8

3

48

34





 

 

Correct Answer: 
8

3
 

 

 

3. A flag is to be made with a black cross (all four arms the same thickness) centered on a 3 

meter by 4 meter white rectangle as shown in the figure.  How wide should the arms of 

the cross be so that exactly half of the flag’s area is white? 

 

 Let x be the width of the arms.  3x  

 )4)(3(
2

1
)4)(3(  xx  

 0672  xx  

 1x    

      

Correct Answer: 1 meter  

 

 

4.     ?11
44
 ii  

 

     8)4(4)2()2()1()1( 222222  iiii  

 

Correct Answer: 8  
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5. If   is an acute angle and 
5

3
sin  , find the exact value of 2tan . 

 
4

3
tan   

 
7

24

16

7
2

3

4

3
1

4

3
2

tan1

tan2
2tan

22




























  

 

Correct Answer: 
7

24
 

 

 

6. ?9log8log 83   

 

 2
3log

3log2

8log

9log

3log

8log
9log8log 83   

  

Correct Answer: 2 

 

 

7. In 2009 the population of Abra increased by 20% while the population of Cadabra 

decreased by 10%, after which the two populations were equal.  What percent of the 

original population of Cadabra was the original population of Abra? 

 

 Let a be the original population of Abra and c the original population of Cadabra. 

 ca 9.02.1  ， %7575.0
2.1

9.0


c

a
 

  

Correct Answer: 75% 

 

 

 

8. A package of a dozen eggs contains two bad ones.  In how many different ways can you 

select 3 of the 12 eggs so that none of the bad ones are included? 

 

 120
123

8910
310 




C  

 

Correct Answer: 120 
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9. If the rectangle were 2 units wider and 3 units longer, it would be 64 square units larger.  

If it were 3 units wider and 2 units longer, it would be 68 square units larger.  What are 

the dimensions of the original rectangle? 

 

 Let x be the width and y length of the rectangle. 

 5823,64)3)(2(  yxxyyx  

 6232,68)2)(3(  yxxyyx  

4 yx , 582)4(3  yy , 705 y , and 14y  

 10x  

 

Correct Answer: 10 by 14  

 

 

10. Who am I? 

 

  
 
Hint: Trigonometric series is after my name.  

 

Correct Answer: Jean Joseph Fourier 

 

 

 

11. Given 
32 )1()1(3)1(31)(  xxxxf , find )8(f  

 

 
  33

32

)2(1)1(

)1()1(3)1(31)(





xx

xxxxf
 

 2166)8( 3 f  

 

Correct Answer: 216  
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12. Let  na be an arithmetic sequence. if 105531  aaa  and 99642  aaa , find 20a  

 

Let d be the common difference of the sequence. 

10563 1531  daaaa  

9993 1642  daaaa   

39,2 1  ad  

1)2(193919120  daa  

 

Correct Answer: 1 

 

 

13. The average of three numbers is 55.  The second is 1 more than twice the first, and 

the third is 4 less than three times the first.  What is the largest number? 

 

 Let x, y, and z be the numbers. 

 165)55(3  zyx , xy 21 ,  43  xz  

 165)43()21(  xxx , 1686 x , 28x , 57y , and 80z  

 

Correct Answer: 80 

 

 

14. A man bought some plates, ⅔ of them were cracked; ½ of them were chipped; and ¼ 

were both chipped and cracked.  All but 2 were either chipped or cracked.  How many 

did he buy? 

  

 Let x be number of the plates the man bought. 

 2
4

1

2

1

3

2









 xxxx , 2

12

1
x , and 24x  

 

Correct Answer: 24 

 

 

15. A triangular corner with sides DB and EB each of length 1 is cut from an equilateral 

triangle ABC with sides of length 3.  What is the perimeter of the remaining 

quadrilateral? 

 

 ACDE // , 1 EBDBDE , 2CEAD  

 82123  ADEDCEAC  

 

 

Correct Answer: 8 

 

 

 

 
 

 A 

 B  C 

 D 

 E 
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16. 
x

x
xf a






1

1
log)(  and 5)( bf . Find )( bf  . 

 

 5)(
1

1
log

1

1
log)( 









 bf

b

b

b

b
bf aa  

 

Correct Answer: 5  

 

 

17. If 
1

)1(



x

x
xf , then ?)1( xf  Simplify your result. 

 

 
1

2

1)2(

)2(
)1)2(()1(











x

x

x

x
xfxf  

 

Correct Answer: 
1

2





x

x
 or 

1

1
1




x
   

 

 

 

18. Find x so that x , 2x , and 3x are consecutive terms of a geometric sequence. 

 

 )3()2( 2  xxx , xxxx 344 22  , 4x  

 

  

Correct Answer: 4  

 

 

 

19. Find the domain of the function )34(log)( 2/1  xxf . Write your answer in interval 

notation. 

  

 0)34(log 2/1 x , 1340  x , 443  x , 1
4

3
 x  

 The domain is 







1,

4

3
 

 

  

Correct Answer: 







1,

4

3
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20. Who am I? 

 

  
 

 
Hint: We have the same family name.  

 

Correct Answer: James Joseph Sylvester 


