Probability

RP

1.Two tetrahedral dice, with the faces of each labelled 1,2, 3 and 4, are thrown. The total score is the product  of the numbers on the bottom faces. Construct a sample space of the possible outcomes and from it find the probability that the total score is 

(a) greater than 8

(b) 6 or less,

(c) a multiple of 3.

                                                                           
       (L3/57/2)/W

Ans:  (a) ¼  (b) 5/8  (c) 7/16

2.In a given circle of radius r we are to construct a chord. The following three methods of construction are suggested :

(a) Let AB be a fixed diameter in the circle. Draw the chord from A at an angle ( to this diameter, where ( is a value chosen at random between -
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(b) Again let AB be a fixed diameter in the circle. Choose a point C at random on the diameter AB.Draw the chord perpendicular to AB through C.

(c) Choose a point at random within the area of the circle. Make this the centre of the        

     chord.

      For each method of construction evaluate the probability that the length of the chord  

      is greater than r.

                                                                 
   (L3/55/2)/AEB/W

     Ans: (a) 2/3  (b)  
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/2  (c) 3/4

3.For each of the following pairs of events A and B say whether or not they are (i) mutually exclusive, (ii) exhaustive.

(a) A child is chosen at random from a class. A = {child has blue eyes}, B = {child  has     brown eyes} 

(b) A die is thrown. A = {result is a multiple of 3}, B = {result is a multiple of 2}

(c) A card is drawn from a pack of cards. A = {the card is a picture card}, B = {card is a king}

(d) A coin is tossed. A = {toss gives a head}, B = {toss gives a tail}


(L3/61/1)/W

Ans: (a) (i) yes (ii) no  (b) (i) no (ii) no  (c) (i) no (ii) no (d) (i) yes (ii) yes

 4. C and D are two events such that P(C) = 0.1, P(D) = 0.2 and P(C 
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D)= 0.3 .  Are C and D mutually exclusive events? Justify your answer. Find the values of (a) P(
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(L3/61/2)/W

Ans: yes, since P(C(D) =  P(C) + P(D)  (a) 0.9  (b) 0.7

5.In a group of 50 pupils, 30 study chemistry and / or physics.If 20 study chemistry and 15 study physics, what is the probability that a pupil chosen at random studies (a) chemistry, (b) physics, (c) chemistry and /or physics, (d) chemistry and physics?


  (L3/61/3)/W

Ans: (a) 2/5 (b) 3/10 (c) 3/5 (d) 1/10                                                                             


6.A and B are two events such that P(A) = 0.2, P(B) = 0.9 and P(A(B) = 0.1.

By finding P(A(B) show that the events A and B are exhaustive.

                                                                              
 (L3/61/4)/W

7.E and F are events such that P(E) = 0.7, P(F) = 0.6 and  P(E ( F) = 0.8.                                   Find (a) P(E (F)  (b) P( E’(F)  (c) P(E or F but not both occurs)

(d) P(E’( F’)


  (L3/61/5)/W

Ans: (a) 0.5 (b) 0.1 (c) 0.3 (d) 0.2

  8.(a) Two people each have  a set of seven cards, numbered 1 to 7. Each shows a card drawn at random. Find the probability that the total of the two numbers is (i) even, (ii) odd, (iii) greater than 5.

(b) A signal consisting of of seven dots and/or dashes is to be given.The probability of a dot in any position is 2/5 and of a dash is 3/5.

Find the probability that , in a signal, no two consecutive characters are the same.

(c) A die is loaded so that the chance of throwing a 1 is 1/4 x, the chance of a 2 is 1/4 and the chance of a 6 is 1/4(1-x). The chance of a 3,4 or 5 is 1/6.

The die is thrown twice.

Prove that the chance of throwing a total of 7 is 
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Find the value of x which will make this chance a maximum, and find this maximum probability.


  (L3/78/8)/SUJB/W

Ans:  (a) (i) 25/49 (ii) 24/49 (iii) 39/49 (b) 
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 CONDITIONAL PROBABILITY

9.A and B are two events such that P(A) = 1/2 , P(B) = 1/3 and  P(A(B)=2/3.

(a) Find (i) P(A (B), (ii) P(A|B), (iii) P(B’|A).

(b) Are the events A and B (i) independent, (ii) mutually exclusive ? Justify your answers.


(L3 /68/1)/W

Ans: (a) (i) 1/6 (ii) 1/2 (iii)2/3 (b) (i) yes, P(A(B)=P(A) x P(B)  

        (ii) no, P(A(B) ( P(A) + P(B)

 10.I try to catch the bus to work each day but if I miss it I have to walk. The probability that I catch the bus is 0.7. If I catch the bus the probability that I arrive on time is 0.98 but if I walk this probability falls to 0.84.What is the probability that (a) I catch the bus and I am on time, (b) I am on time, (c) I caught the bus given that I arrived on time ?


    (L3/68/4)/W                                           

Ans: (a) 0.686 (b) 0.938 (c) 0.731

11. (a) Given that, for two events R and S ,

                P(R) = 0.3 ,   P( R(S) = 0.6

find P(S) and P(
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  when R and S are (i) mutually exclusive events, (ii) independent events .

(b) A company selling wines has two methods of customer sales approach, the current method A and a new method B which is being introduced. Each salesman uses either method A or method B but not both. Only 25 % of salesmen are using method A . The probability of success is 2/3 for A and 3/4 for B. One sales success is chosen at random from all the company's sales successes.Using a tree diagram , or otherwise, find the probability it was achieved by method B.

           
(L/68/5)/W                                                        Ans: (a) (i) 0.3, 0.3  (ii) 3/7, 0.3  (b) 27/35

12.The probability of a person catching a certain disease when exposed to it is 0.2 if the person has been inoculated against the disease . This probability rises to 0.9 if the person has not been inoculated. If 70 % of the population have been inoculated against the disease , what is the probability that a person who caught the disease when exposed to it had been inoculated against the disease?


(L/68/6)/W

Ans: 0.341
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