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Softdrink, Sports Nutrition, Coffee, Fruit Juices, Metal,Q: The probability of less than 5 successes in a sequence
of 20 dice tosses Suppose we roll $20%$ dice, what is the probability of having less than $5% successes? In other
words, $P(X\le5)$, where $X\sim \text{Bin}(20,p)%$. Here are my thoughts: Since we want $P(X\le5)$%$, we need
to find $P(X\le4)$ first. For $X\le4$, we have $\binom{20}{0}p~0(1-p)~{20}=\frac{20!}{20!'0!'}p~0(1-p)~ {20
}=\frac{4'}{4'0!'}p~0(1-p)~{20}=\frac{4!}{0!4!}p”0(1-p)”~ {20} =\frac{4!'}{20!'4!'}p~0(1-p)~ {20}=\frac{1}
{40}p™0(1-p)~{20}%. Since $p$ is our success probability, we need to multiply $\frac{1}{40}p”0(1-p)"~{20}%
by $1-p$. Hence, we have $$P(X\led4)=\frac{1}{40}p”0(1-p)~{20}(1-p)=\frac{1}{40}p~0(1-p)~{20}(1-p)"4
=\frac{1}{40}p~0(1-p)~4(1-p)~4=\frac{1}{40}(1-p)~4(1-p)~4=\frac{1}{40}(1-(1-p)~5)"4%%$ However, how
to simplify $(1-(1-p)"~5)"4$ to $ 6d1f23a050
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