
 

 

Answer on Question #45940 – Math – Statistics and Probability 

A fair coin is tossed until for the first time the same result appears twice in succession (i.e until the TT or 

HH). Describe the sample space and assign probabilities that reflects the fairness of the coin. Find the 

probabilities of the events 

𝐴 = "𝑇ℎ𝑒 𝑐𝑜𝑖𝑛 𝑖𝑠 𝑡𝑜𝑠𝑠𝑒𝑑 𝑎𝑡 𝑚𝑜𝑠𝑡 𝑓𝑖𝑣𝑒 𝑡𝑖𝑚𝑒𝑠", 𝐵 = "𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑜𝑠𝑠𝑒𝑑 𝑖𝑠 𝑜𝑑𝑑′", 𝐶 = 𝐴𝑈𝐵 

𝐷 =  𝐴(𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛)𝐵. 

Solution 

Suppose that we obtain same results at 𝑘-th and 𝑘 + 1-th coin toss.  

If we obtain TT, then at 𝑘 − 1-th coin toss we had received H (as we obtain two same results for the first 

time), 𝑘 − 2-th coin toss we had received T, 𝑘 − 3-th coin toss we had received H, 𝑘 − 2-th coin toss we had 

received, etc. The probability of such event is (
1

2
)

𝑘+1
.  

If we obtain HH, then at 𝑘 − 1-th coin toss we had received T (as we obtain two same results for the first 

time), 𝑘 − 2-th coin toss we had received H, 𝑘 − 3-th coin toss we had received T, 𝑘 − 2-th coin toss we had 

received, etc. The probability of such event is (
1

2
)

𝑘+1
. 

The probability to obtain same results at 𝑘-th and 𝑘 + 1-th coin toss is  

(
1

2
)

𝑘+1

+ (
1

2
)

𝑘+1

= (
1

2
)

𝑘

. 

The probability to obtain two same results for less than five coin toss is 

(
1

2
)

1

+ (
1

2
)

2

+ (
1

2
)

3

+ (
1

2
)

4

= 0.9375, 

as the sum of probabilities to obtain two same results for 2, 3, 4 and 5 coin toss. 

Hence 𝑃(𝐴)  =  0.9375. 

The probability to obtain two same results for odd number of coin toss is 

(
1

2
)

2

+ (
1

2
)

4

+ (
1

2
)

6

+ ⋯ =

1
4

1 − (
1
2)

2 =
1

3
≈ 0.3333, 

as the sum of probabilities to obtain two same results for 3, 5, 7, 9, … coin toss. 

Hence 𝑃(𝐵)  =
1

3
≈  0.3333. 

The probability to obtain two same results for less than five coin toss or for odd number of coin toss is 

 

1

2
+ (

1

2
)

3

+ (
1

2
)

2

+ (
1

2
)

4

+ (
1

2
)

6

+ ⋯ =
1

2
+ (

1

2
)

3

+

1
4

1 − (
1
2)

2 =
23

24
≈ 0.9583, 

as the sum of probabilities to obtain two same results for 2, 4 and for 3, 5, 7, 9, … coin toss. 



 

 

Hence 𝑃(𝐶)  =
23

24
≈  0.9583. 

The probability to obtain two same results for less than five coin toss and for odd number of coin toss is 

(
1

2
)

2

+ (
1

2
)

4

=  0.3125, 

as the sum of probabilities to obtain two same results for 3, 5 coin toss. 

Hence 𝑃(𝐷)  =  0.3125. 

Answer: 𝑷(𝑨)  =  𝟎. 𝟗𝟑𝟕𝟓, 𝑷(𝑩) =
𝟏

𝟑
≈  𝟎. 𝟑𝟑𝟑𝟑, 𝑷(𝑪)  =

𝟐𝟑

𝟐𝟒
≈  𝟎. 𝟗𝟓𝟖𝟑,  𝑷(𝑫)  =  𝟎. 𝟑𝟏𝟐𝟓. 
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