.     Binomial Summary    .
Learn the conditions for the Binomial Distribution (and assumptions)

Be able to use the Binomial Distribution Formula            P(X=x) =   nCx (x(1 - ()n-x
Be able to use Binomial Distribution tables
Be able to change ‘p’ to ‘q’

Calculate the Mean & Standard Deviation for a Binomial Distribution given ‘n’ & π
Combine Binomial Distribution with probability trees, conditional, expected value etc

Be able to estimate the Mean & Standard Deviation from a provided Distribution
Be able to calculate the Mean & Standard Deviation from a provided Distribution using E(X) and E(X2)
Plants generally produce several flowers each season that need to be pollinated in order for fruit to be produced. A particular fruit plant produces one flower in one season per year. The flower must be pollinated in order for a single fruit to be produced. 

This plant type can be pollinated by bees carrying pollen from flower to flower between plants of the same type. Bee pollination has a 67% successful pollination rate.

(a) Using an appropriate distribution, calculate the probability that one plant produces at least three fruit over four years (seasons), if bee pollination is used.

In your answer, you should justify your choice of distribution, identify the parameters of this distribution, and state any assumptions you make.
(b) This plant type can also be pollinated by hand, with a person transferring pollen from flower to flower between plants of the same type. Hand pollination has a 91% successful pollination rate.

A home grower has 12 plants of this plant type.

Calculate the probability that for both of two years (seasons), only one of the 12 plants does not produce fruit if hand pollination is used. State any assumptions you make.
	Binomial distribution           n = 4, p = 0.67
Applying this distribution because:

· fixed number of trials (four seasons/years)

· fixed probability (67% success rate for pollination)

· two outcomes (pollinated, not pollinated)

· independence of events (a plant being pollinated or not does not affect chances of the same plant being pollinated or not in another season/year).
Assumption is that the bees visit all the plants.
P(X ≥ 3) = 1 – P(X ≤ 2) = 1 – 0.4015 = 0.5985
	Probability calculated with identification of probability distribution and parameters.
	Probability calculated with identification of probability distribution and parameter

AND

justification of applying this distribution linked to the context.

	Binomial distribution    n = 12, p = 0.91
P(X = 11) = 0.3827
P(11 plants produce fruit for both seasons/years) 

= 0.38272 = 0.1465

Assuming whether a plant is pollinated or not in one season does not affect the chances of the same plant being pollinated or not in another season/year, and assuming whether a plant is pollinated or not in one season/year does not affect the chances of another plant being pollinated or not in the same season/year.
	Probability calculated for one season.
	Probability calculated for both seasons with at least one assumption of independence stated.
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