Supplementary exercise 4
(The question numbers follow those in the tutorial.)

4.11
If two cards are withdrawn from a standard pack of playing cards, without replacement, use a tree diagram to find the following probabilities for picture cards, (J Q K):


(a) P(two pictures),


(b) P(only one picture),


(c) P(no pictures).

4.12
A bag contains seven red discs, three blue discs, and two yellow discs. If three discs are withdrawn without replacement what is the probability that (a) all three are red,  (b) the first one is red and the other two are blue,  (c) all three are yellow?


(Use a tree diagram or any other method you prefer.)

4.13
Repeat question 4.12 if each disc is replaced before another is withdrawn. 

4.14
Whether a student gets up on time depends on whether or not he has remembered to set his alarm the evening before. 90% of the time he remembers, the other 10% he forgets.  When the clock is set, he will get up on time 95% of occasions. If it is not set, the chance that he will oversleep is 65%.


Use a tree diagram to find the probability that he will oversleep.

4.15
A two-stage rocket is to be launched on a space mission. The probability that the lift-off will be a failure is 0.1. If the lift-off is successful the probability that the separation of the stages will be a failure is 0.05. If the separation is success​ful, the probability that the second stage will fail to complete the mission is 0.03.


What is the probability that the whole mission will be:  


(a) a success,  (b) a failure? 

4.16
Suppose that out of a group of people, 30% own both a house and a car, 40% own a house and 70% own a car. What is the probability of any person owning neither a house nor a car?

4.17
On a given day a petrol station serves three times as many men as women.  


Two types of petrol are available, grade A and grade B.  


Customers pay by cash or cheque.


70% of men and 40% of women buy grade A petrol.


Of the men buying grade A petrol, 80% pay by cheque, of the men buying grade B petrol, 60% pay by cheque.


Of the women buying grade A petrol, half pay by cheque, of the women buying grade B petrol, 40% pay by cheque.


Find the probability that (a) a customer buys grade A petrol,  (b) a customer pays by cheque,  (c) a woman customer pays by cheque,  (d)  a customer who pays by cheque for grade A petrol is a man.  (You are advised to use a tree diagram.)

Answers
4.11
(a) 0.050

(b) 0.362

(c) 0.588

4.12
(a) 0.159

(b) 0.032

(c) 0.000

4.13
(a) 0.198

(b) 0.036

(c) 0.005

4.14
     0.110

4.15
(a) 0.829

(b) 0.171

4.16
      0.2

4.17
(a)  0.625

(b)  0.665

(c)  0.110

(d)  0.894
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