Chapter 25 Discrete Probability

REVIEW SET 25A

1 p(X=z)=zz,L

L z=0,1,2 3 isa probability distribution function.

Find a. b Find P(X >1).

A random sample of 120 toothbrushes is taken with replacement from a very large batch where
4% are known to be defective. Find the mean number and standard deviation of defectives in

the sample.
A random variable X has the probability = 0 1 9 3 4
distribution function P(z) described in the P@) | 0.10 | 0.30 | 045 | 0.10 | &
table.

a Find k. b Find P(X = 3).

¢ Find the expectation E(X) for the distribution.

d

Find the standard deviation o for the distribution.

Expand (% 1z §)4.

b A tin contains 20 pens of which 12 have blue ink. Four pens are randomly selected, with

replacement, from the tin. Find the probability that:
i two of them have blue ink ii at most two have blue ink.

Three green balls and two yellow balls are placed in a hat. When two balls are randomly drawn
without replacement, X is the number of green balls drawn. Find:

P(X =0) b P(X =1) ¢ P(X =2) d E(X)

Lakshmi rolls a normal six-sided die. She wins twice the number of pounds as the number
shown on the face.

a
b

How much does Lakshmi expect to win from one roll of the die?

If it costs £8 to play the game, would you advise Lakshmi to play several games? Explain
your answer.

A binomial distribution has probability distribution function P(X = z) = k(1)"(2)""
where z=0,1,2,3,..,7.

a
b

Write £ in the form (") b Find the mean and variance of the distribution.

Expand (%+1)°.
With every attempt, Jack has an 80% chance of
kicking a goal. In one quarter of a match he has
5 kicks for goal.
Determine the probability that he scores:

i 3 goals then misses twice

il 3 goals and misses twice.

At a social club fundraiser there is a dice game where, on a single roll of a six-sided die, the
following payouts are made:

$2 for an odd number, $3 fora2, $6 fora4, and $9 foraé.

Find the expected return for a single roll of the die.

b If the club charges $5 for each roll, and 75 people play the game once each, how much

money will the club expect to make?



10 Consider the two spinners illustrated:
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Copy and complete the tree diagram which R < R
shows all possible results when the two are R
spun together.

Calculate the probability that exactly one red will occur.

The pair of spinners is now spun 10 times and X is the number of times that exactly one
red occurs.

i Write down expressions for P(X =1) and P(X =9).
ii Hence determine which of these outcomes is more likely.

A biased tetrahedral die has the numbers 6, 12, and 24 marked on three of its faces. The fourth
number is z. The table shows the probability of each of the numbers occurring if the die is

rolled once.
a Find y, the probability of obtaining the number 24. Namber 161121z | 24
b Find the fourth number if the average result when - T 1 |1
Probabil, T O [
rolling the die once is 14. aovity | 5 | 5 | 3| ¥

Find the median and modal score for one roll of this die.

12 The random variable X has mean p and standard deviation o.
Prove that the random variable ¥ = aX +b has mean ap+ b and standard deviation |a|o.



