Basic Probability Solutions

Q1

(i) Six possible outcomes of a dice throw, of which 3 are even

P(Even) = 3/6 = 0.5

(ii) 52 cards (outcomes) of which 4 are kings.

P(King) = 4/52 = .08

(iii) There are 8 possible outcomes

HHH
HHT
HTH
HTT
TTT
TTH
THT
THH 

Only one (HHH) does not contain a tail so the other seven have at least one tail 


P(at least one tail) = 7/8


Note: This can be solved several ways.


P(at least 1 tail) = 1 – P(no tails)


P(no tails) = P(head on 1st toss) and P(head on 2nd toss) and P(head on 3rd toss) 


= ½ * ½ * ½ = 1/8 


So P(at least 1 tail) = 1 – P(no tails) = 1 – 1/8 = 7/8

(iv) P(Even) = .5 from before.

There are two numbers, 3 and 6, divisible by three.

P(Divisible by three) = 2/6 = .33

There is one number, which is even and divisible by 3, number 6

P(Even and Divisible by three) = 1/6 =.17

P(Even or Divisible by three) = 

P(Even) + P(Divisible by Three) – P(Even and Divisible by three) = 


.5 + .33 - .17 = .66

Q2

(i)
You have four cards, so there are 48 cards left. You need a 2 or a seven and there are four of each in the deck. So 8 cards from 48 will complete your straight, therefore

P(Straight) = 8/ 48 = 1/6

(ii)
In this case there are 4 cards to complete your straight, therefore



P(Straight) = 4/ 48 = 1/12

Q3

(i) There are a total of 15(6+4+2+3) beads in the bag. 6 are red and 3 are blue.

P(Red) = 6/15 =  .4

P(Blue) = 3/15 = .2

P(Red or Blue) = P(Red) and P(Blue) = .4 + .2 = .6

(ii)
P(Yellow) = 2/15 = .13

P(Yellow or Red) = P(Red) and P(Yellow) = .4 + .13 = .53


P(Not Yellow or Red) = 1 – P(Yellow or Red) = 1- .53 = .47

Q4

(i)
P(two Fives) = P(5 on First Dice) x P(5 on Second Dice)



        =  1/6 x 1/6 = 1/36 = .03

(ii)
We must be careful with this event because it can happen two ways


P(4 first and 3 second) = P(4) x P(3) = 1/6 x 1/6 = 1/36 and


P(3 first and 4 second) also equals 1/36

 P(one three and one four) = 1/36 + 1/36 = 2/36 =.06

Q5

P(A failing and B failing) = .1 x .1 = .01, so the probability that at least one of them is functioning  is equal to 1-.01 = .99.

Similarly the probability of a least one of C and D working is equal to .99 

The probability of at least A or B functions and at least one of C or D function is equal to .99 x .99 =.9801

Q6

The are 12 boys in a class of 15



Prob(First Boy) = 12/15 = .8

The chance of selecting a second boy has reduced slightly because there are now only 11 boys that can be chosen out of 14



P(Second Boy) = 11/14 = .79


Finally



P(Third Boy) = 10/13 = .77

P(Selecting three consecutive Boys) = (.8)(.79)(.77) = .49

Q7

P(No near Miss) = 1 - P(Near Miss) = 1 - 1/20 = 19/20 = .95


The probabilty of no near miss in five consecutive days is equal to



.95 x .95 x .95 x .95 x .95 = .77 

Q8

First define Event A = Female
Event B = Male
Event C = Pass

There are 10 females and 40 males in the class

P(A) = P(Female) = 10 /50 =.2
P(B) = P(Male) = 40 / 50 =.8

90% of females pass and 85% males pass

P(C/A) = P(Pass / Female) = .90 and P(C/B) = P(Pass / Male) =.85

We want to find the probability that a student who has passed is female

P(Female / Pass) or P(A/C)

Bayes Theorem states


[image: image1.wmf])

/

(

)

(

)

/

(

)

(

)

/

(

)

(

)

/

(

B

C

P

B

P

A

C

P

A

P

A

C

P

A

P

C

A

P

+

=



[image: image2.wmf]21

.

86

.

18

.

)

8

)(.

85

(.

)

2

)(.

9

(.

)

2

)(.

9

(.

)

/

(

=

=

+

=

C

A

P


Q9

Probability 1st tender is successful = 0.6, so unsuccessful = 0.4

Probability 2nd tender is successful = 0.4, so unsuccessful= 0.6

(i) Both successful = 0.6 * 0.4 = 0.24

(ii) Neither successful = 0.4 * 0.6 = 0.24

(iii) Only the first will be successful, or in other words first successful and second unsuccessful = 0.6 * 0.6 = 0.36

(iv) Only the second will be successful = 0.4 * 0.4 = 0.16

(v) At least one will be successful = 1 – probability none successful

           = 1 -   (0.4  * 0.6) = 0.24

 


           = 1 – 0.24 = 0.76
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