
Answer on Question #43187-Math-Statistics and Probability 

Your DNA code is composed of a series of four nucleotides: adenine, guanine, thymidine and cytosine (A, G, 

T and C, respectively). 

1) What is the probability an individual has the following nucleotide sequence: “TATATA” at any particular 

position? (assuming independence). 

2) What is the probability that an individual has k T’s in their DNA code at any particular position? (k can be 

any integer and you may assume independence). Here we're looking for the probability of k consecutive T's. 

Solution 

1) The probability an individual has the following nucleotide sequence: “TATATA” at any particular 

position is 

𝑃(𝑇 𝑖𝑠 𝑓𝑖𝑟𝑠𝑡&𝐴 𝑖𝑠 𝑠𝑒𝑐𝑜𝑛𝑑&𝑇 𝑖𝑠 𝑡ℎ𝑖𝑟𝑑&𝐴 𝑖𝑠 𝑓𝑜𝑢𝑟𝑡ℎ&𝑇 𝑖𝑠 𝑓𝑖𝑓𝑡ℎ&𝐴 𝑖𝑠 𝑠𝑖𝑥𝑡ℎ). 

And since "&" tells us to multiply probabilities: 

𝑃(𝑇 𝑖𝑠 𝑓𝑖𝑟𝑠𝑡) ∙ 𝑃(𝐴 𝑖𝑠 𝑠𝑒𝑐𝑜𝑛𝑑) ∙ 𝑃(𝑇 𝑖𝑠 𝑡ℎ𝑖𝑟𝑑) ∙ 𝑃(𝐴 𝑖𝑠 𝑓𝑜𝑢𝑟𝑡ℎ) ∙ 𝑃(𝑇 𝑖𝑠 𝑓𝑖𝑓𝑡ℎ) ∙ 𝑃(𝐴 𝑖𝑠 𝑠𝑖𝑥𝑡ℎ). 

The probability of A or T is 

𝑃(𝐴) = 𝑃(𝑇) =
1

4
. 

So, the probability an individual has the following nucleotide sequence: “TATATA” at any particular 

position is 

𝑃(TATATA) =
1

4
∙
1
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∙
1

4
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∙
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⏞          
6

=
1

46
=

1

4096
. 

2) Therefore the probability of k consecutive T's 

 

𝑃 (TTT…T⏞    
𝑘

) =
1

4
∙
1

4
∙
1

4
. . .
1

4

⏞      
𝑘

=
1

4𝑘
. 

Answer: 1) 
𝟏

𝟒𝟎𝟗𝟔
; 2) 

𝟏

𝟒𝒌
. 
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