Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Ciphering Test – Theta Division

1. 1.2 hours, or 1 hour and 12 minutes, or 
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2. 16.  
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3. 400.  
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4. 
[image: image6.wmf]4

12121

.  
[image: image7.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

210

210

222

16

43210

4

1991169169161424142414

1424424412121

=++=+×++×+

=++++=


5. 4096.  
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6. 
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, or 
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.  The MIT student wins if: a) the Caltech student loses on the 1st turn and the MIT student wins on the 2nd turn; b) the Caltech student loses on the 1st turn, the MIT student loses on the 2nd, the Caltech student loses on the 3rd, and the MIT student wins on the 4th; etc.  These cases have respective probabilities: 
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, etc.  So the total probability that the MIT student wins is: 
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7. -16.  
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8. 
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, or 
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.  The dice must show any of the following combinations: 1, 1, 1; 1, 1, 2; 1, 1, 3; 1, 2, 2; 2, 2, 2; 1, 2, 3; or 1, 1, 4.  These have respective probabilities of: 
[image: image17.wmf]3

1

6

æö

ç÷

èø

, 
[image: image18.wmf]3

1

3

6

æö

ç÷

èø

, 
[image: image19.wmf]3

1

3

6

æö

ç÷

èø

, 
[image: image20.wmf]3

1

3

6

æö

ç÷

èø

, 
[image: image21.wmf]3

1

6

æö

ç÷

èø

, 
[image: image22.wmf]3

1

6

6

æö

ç÷

èø

, and 
[image: image23.wmf]3

1

3

6

æö

ç÷

èø

.  
[image: image24.wmf]333333

111111205

3363

66666621654

æöæöæöæöæöæö

+++++==

ç÷ç÷ç÷ç÷ç÷ç÷

èøèøèøèøèøèø


9. 81.  
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10. 
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11. 192.  There are 6! Permutation of these digits; however, 5! start with a 3, and 5! end with a 4 (and 4! both start with a 3 and end with a 4).  So 5! + 5! – 4! permutations either start with a 3 or end with a 4; we must subtract the 4! or 4! permutations would be counted twice.  But we want to find the number of permutations with either characteristic but not both, so we subtract 4! again to discount these permutations altogether.  So the total number is 5! + 5! – 4! – 4! = 192.
12. 
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_1183048590.unknown

_1183048911.unknown

_1183049094.unknown

_1183049211.unknown

_1183049683.unknown

_1183050855.unknown

_1183049530.unknown

_1183049102.unknown

_1183049073.unknown

_1183049074.unknown

_1183049085.unknown

_1183049067.unknown

_1183048859.unknown

_1183048860.unknown

_1183048643.unknown

_1183048858.unknown

_1183048101.unknown

_1183048283.unknown

_1183048443.unknown

_1183048266.unknown

_1179590547.unknown

_1179593707.unknown

_1179600576.unknown

_1179600575.unknown

_1179590615.unknown

_1179590923.unknown

_1145293854.unknown

_1145295586.unknown

_1145291476.unknown

