HL Probability 2 Examples & Solutions

January 29, 2013
~
( Example1 )
Box A contains 3 red beads and 4 blue beads A B
Box B contains 2 red beads and 3 blue beads
One bead is taken at random from each box. .oo. o @
(i) Draw a tree diagram to show all the outcomes. o (@)
(ii) Work out the probability that they both will @] @ @ (@)
have the same colour.
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( Example 2 )

A box contains 12 beads. Five are yellow and the rest are green. A bead is removed
from the box and its colour is noted. It is not returned to the box. A second

selection is then made and the process is repeated, followed by a third selection.
(i) Draw a tree diagram outlining this situation

(ii) Find the probability of selecting exactly two green beads.
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This circle is divided into 6 equal sectors.

You pay €10 to spin the arrow and you win the amount in

the sector where the arrow stops.

What is the expected amount you win or lose in this game?

‘We find the expected value of the payout by constructing the
table below which shows the probability of each outcome.
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Payout (x) Probability (P) Payout x Probability (x x P)
<0 276 = 1/3 [} = <o
€5 /g /e = €£%/6
€10 2/, = I3 ‘°/3 S £ I0R
€30 lse 36/¢ >£S

Sim = € (o +5/6 +(o]3 +5) = Tlb=€a1?

€@13 -16) = — £ 0-83

Luke rolls a pair of dice in a game
of chance that costs €2 to play.

The table on the right gives the
financial outcome for each event.
(i) <Calculate the financial
expectation for this game.
(ii) Is this game fair?
Explain your answer.
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Event Financial outcome
Any double Win €4
Total of 7 Win €3
Odd sum (except 7) | Money back (€2)
Even sum (except Lose €3
doubles)
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( Example 1 )

An unbiased die is thrown 5 times. Find the probability of obtaining

(i) 1 six (ii) 3 sixes (iii) at least 1 six.
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( Example 2 )

Given that 10% of apples are bad, find the probability that in a box containing
6 apples, there is
(i) no bad apple
(ii) just one bad apple
(iii) at least one bad apple.
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(Example 3 )

A card is drawn at random from a normal deck of playing cards and then replaced.
The process is repeated until the third diamond appears.
Find the probability that this happens when the tenth card is drawn.
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(Example 1 )

In a group of 60 students, 20 study History, 24 study French, 8 study both History
and French and 24 study neither.
IMNlustrate this information on a Venn diagram.

Now investigate if the events ‘a student studies History’
and ‘a student studies French’ are independent.
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( Example 2 )

Two events A and B are such that P(A) = 0.5, P(B) = 0.4 and P(A|B) = 0.3.
(i) Find P(A N B).

(ii) Investigate whether or not the events A and B are independent.
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( Example 3 )

Two ordinary fair dice, one red and one blue, are to be rolled once.
(i) Find the probability of the following events:
Event A: the number showing on the red dice will be a 5 or a 6.
Event B: the total of the numbers showing on the two dice will be 7
Event C: the total of the numbers showing on the two dice will be 8.
(ii) Show that events A and B are independent.
(iii) Investigate if events A and C are independent.
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{ Example 1 )

In Class 6 A, two boys and four girls study music.
In Class 6B, four boys and six girls study music.
Two pupils are chosen at random from each of the two classes to perform at a concert.
(i) In how many ways can the 4 pupils be selected?
(ii) Calculate the probability that the four chosen consist of 2 boys from 6 A and
2 girls from 6B.
(iii) Calculate the probability that the four pupils are of the same gender.
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CExample 2 )

Three cards are drawn at random. and without replacement, from a pack of
52 playing cards. Find the probability that
(i) the three cards drawn are the Jack of spades, the Queen of clubs and the
King of clubs
(ii) the three cards are aces
(iii) two cards are red and the third one is a club
(iv) the three cards are of the same colour.
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 Example 1 )

Milk cartons are designed to hold 600 ml of milk.

Their capacities are normally distributed with mean 600 ml and standard deviation
10 ml.

(i) Calculate the standard scores for these capacities
(a) 610ml (b) 595ml (c) 625ml.
(ii) Mark these z-scores on the diagram of a standard normal curve.
(iii) What can you conclude about a carton containing 625 ml?

)1=6w.~¢ 0 =/0ml
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{ Example 2 )

Find a in each of the following;:
(i) P(z =a) = 0.7324 (ii) P(z = a) = 0.1724

Read directly from table

(V a= p-62

P(z éa) = 0-|32Y% D als g akive

P(2<_a) = |-0:324 = 0-823¢
é -a= D'qq' é A:——o.?q,
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(Example 3 )

The mean height of all the students in a certain school is 175 em and the standard
deviation is 15 cm. If a student is selected at random, find the probability that he is
less than, or equal to, 190 cm tall.

M= 175 om ) O =15 em /10 a.. = Mm+6
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or use tables

Z=1

P(<1900)=05413

{ Example 1 )

With every breakfast cereal pack there is a free coloured toy. There are 6 different
colours of toys.

How many packs of breakfast cereal do you need to buy to collect the 6 different-
coloured toys?

Describe a simulation you could design to give an
approximation of the answer?

Let each toy be represented by the number on a dice.

Roll until all numbers appear.

Repeat simulation a number of times.
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( Example 2 )

In families that have 5 children, we wish to investigate the probability that boys
outnumber girls.

Devise a simulation of this situation and use it to determine whether the
probability is more than, less than, or equal to %

Assume equal chance of boy or girl being born.

Repeatedly toss 5 coins,
Let H stand for boy

Let T stand for girl

Table the Results and draw conclusion

{ Example 3 )

Four people are selected at random from a large crowd.
What is the probability that two or more of them have birthdays in the same
month?

(i) Devise a simulation that could determine the probability of this happening.
(ii) Run the simulation 100 times and approximate the probability.

Use a random generator with numbers 1 to 12 to
represent the months of the year.

Repeatedly generate 4 numbers

Table the results and draw conclusion.
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