Exercise 8.3

1.

[image: image1.png]« A coin or a die is said to be fair if all the results are equally likely, that is all the results of an experiment
have the same probability.

« For example, if a coin is tossed then the two possibilties are that either head is shown up o tail is shown
up. Both the possible outcomes have the probability of 3 -

« If such a case occurs then it is said that the coin is fair.




2.

[image: image2.png]Sample space for an experiment is defined as a set which contains all the possible outcomes as the elements
for the set.

For example, if a fair die is rolled then the possible outcomes are 1,2, 3, 4, 5 and 6. The sample space of
rolling a fair die is expressed as S = {1,2,3,4,5,6} .




3.

[image: image3.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The total number of months in a year is 12 that is the total number of elements in the set of sample
space s 12.

« Consider that the set for the sample space is represented as S .

« The 12 months in a year are January, February, March, April, May, June, July, August, September,
October, November and December.

« Express all the elements of the set S in the set notation.




S={January,February,march,april,may,june,july,august,September,October,November,december}

4.

[image: image4.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The total number of days in the month of Aprilis 30 that is the total number of elements in the set of
sample space is 30. Therefore, the set of sample space comprises all the natural numbers from 1 to
30.

« Consider that the set for the sample space is represented as S .
« Express all the elements of the set S in the set notation.

5 =1{1,2,3,4,5,6,... ,28,29,30}





5.

[image: image5.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Maximum points a student can score is 80 and the minimum point a student can score is 0.
Therefore, the set of sample space comprises all the whole numbers from 0 to 80.

« This implies that the total possible outcomes for the event are 81.
« Consider that the set for the sample space is represented as S .
« Express all the elements of the set S in the set notation.

§=1{0,1,2,3,4,5,6,7,8,9,10, 78,79,80}





6.

[image: image6.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The total number of hours in a day is 24 that is the total number of elements in the set of sample
space is 24. Therefore, the set of sample space comprises all the natural numbers from 1to 24.

« Consider that the set for the sample space is represented as S .
« Express all the elements of the set S in the set notation.

S5 =1{1,2,3,4,5,6,7,...,22,23,24}





7.

[image: image7.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The only two options for the company are to *go ahead" and "cancef".
« Consider that the set for the sample space is represented as S .

« Express all the elements of the set S in the set notation.

S = {Go ahead, cancel}




8.

[image: image8.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The possible outcomes in an event of tossing a coin are  and T .
+ The possible outcomes in an event of rolling a die are 1,2, 3, 4,5 and 6.

« The two events occur simultaneously so the pairs which represents the possible outcomes are
(H,1),(#,2),(H,3),(H,4),(H,5),(H,6) ,(T,1),(T,2) ,(T,3) ,(T,4),,(T,5) ,and
(T,6).

« Consider that the set for the sample space is represented as S .

« Express all the elements of the set S in the set notation.

§={(H,1),(H,2),(H,3),(H,4),(H,5),(H,6),(T, 1), (T, 2),(T,3),(T,4),(T,5), (T,6)}




9.

[image: image9.png]« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« The total number of months in a year is 12. In the quarter of a year there are 3 months. This implies
that a year can be divided into four quarters of 3 months each.

« Consider that the four quarters of a year are represented as @1, @2, Q3 and Q4 .
« The set of sample space S comprises of the elements as @1, @2, Q3 and Q4 .

« Express all the elements of the set S in the set notation.

8§ ={Q1,Q2,Q3,Qu}




10.

[image: image10.png]An event is defined as an outcome or a set of outcomes in an experiment.




11.

[image: image11.png]Disjoint events are defined as a pair of events which cannot occur at the same time.
Two events E and F are said to be disjoints if it satisfies the equation ENF = &




12.

[image: image12.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

« SUV and Jeep both refer to a four wheel vehicle so the two events are connected with each other and
both events can occur at the same time.

« This implies that the two events are not disjoint.




13.

[image: image13.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

« Ahat and glasses can be worn at the same time so it can be said that both the events can occur at the
same time.

« This implies that the two events are not disjoint.




14.

[image: image14.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

+ Being married and being under 30 years of age is possible at the same time so it can be said that the two
events can occur at the same time.

« This implies that the two events are not disjoint.




15.

[image: image15.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

« A person becomes a doctor after graduation and no one can complete graduation before he or she
becomes 5 years old. Therefore, this concludes that the two events cannot occur at the same time.

« This implies that the two events are disjoint.




16.

[image: image16.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

« Nurses are the staff working in the hospital to assist the doctor so @ male can be a nurse too. So, this,
concludes that the two events can occur at the same time.

« This implies that the two events are not disjoint.




17.

[image: image17.png]« Disjoint events are defined as events which cannot occur at the same time or it can also be said that
disjoint events are mutually exclusive events.

« Disjoint events are not connected with each other.

« There are many females who are in the profession of pilot so females can be pilots too. So, this
concludes that the two events can ocour at the same time.

« This implies that the two events are not disjoint.




18.

a)

[image: image18.png]« Consider that the 3 yellow marbles, 4 white marbles and 8 blue marbles are represented as
V1, Y2, Y3, W1, W2, W3, Wy and b1, ba, by, by, bs, be, br, bs respectively.

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Consider that the sample space is represented as S .

« Express the set S with all its elements.

S = {v1, Y2, Y3, w1, wa, w3, Wy, by, by, bs, by, bs, b, by, bs}




[image: image19.png]« Consider that the event is represented as E .
« There are three yellow marbles so there are three equally likely outcomes for the event to occur.
« This implies that set for event £ comprises of three elements as ¥1, Y2, ¥3

« Express the set E with all of its elements.

E = {1,133}




b)

[image: image20.png]« Consider that the 3 yellow marbles, 4 white marbles and 8 blue marbles are represented as
V1, Y2, Y3, W1, W2, W3, Wy and b1, ba, by, by, bs, be, br, bs respectively.

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Consider that the sample space is represented as S .

« Express the set S with all its elements.

S = {v1, Y2, Y3, w1, wa, w3, Wy, by, by, bs, by, bs, b, by, bs}



 [image: image21.png]« Consider that the event is represented as E .
« There are eight blue marbles so there are eight equally likely outcomes for the event to occur.
« This implies that set for event £ comprises of eight elements as b1, bz, bs, bs, bs, b, b7, bs

« Express the set E with all of its elements.

B = {by, by, by, ba, bs, b, br, bs}




c)

[image: image22.png]« Consider that the 3 yellow marbles, 4 white marbles and 8 blue marbles are represented as
V1, Y2, Y3, W1, W2, W3, Wy and b1, ba, by, by, bs, be, br, bs respectively.

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Consider that the sample space is represented as S .

« Express the set S with all its elements.

S = {v1, Y2, Y3, w1, wa, w3, Wy, by, by, bs, by, bs, b, by, bs}




[image: image23.png]« Consider that the event is represented as E .
« There are four white marbles so there are four equally likely outcomes for the event to occur.
« This implies that set for event £ comprises of eight elements as w1, w2, w3, ws .

« Express the set E with all of its elements.

E = {wy,wy, w3, wy}




d)

[image: image24.png]« Consider that the 3 yellow marbles, 4 white marbles and 8 blue marbles are represented as
V1, Y2, Y3, W1, W2, W3, Wy and b1, ba, by, by, bs, be, br, bs respectively.

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Consider that the sample space is represented as S .

« Express the set S with all its elements.

S = {v1, Y2, Y3, w1, wa, w3, Wy, by, by, bs, by, bs, b, by, bs}



 [image: image25.png]« Consider that the event is represented as E .

« There is no black marble so there will be no element in the set of the event E . This implies that set
E isanull set or an empty set.

« Express the set £ as an empty set.




19.

a)

[image: image26.png]« Consider that the names of six people are represented as C , K ,L | J | T and NV .

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

+ Consider that the sample space is represented as S .

+ Two people are to be selected so possible pairs which can be formed are (C K) , (C, L) , (C, J) ,
(c,1),(0,N),(K,L),(K,J),(K,T),(K,N),(L,J),(L,T),(L,N),(J,T),(J,N)
and (T, N) .




[image: image27.png]« Consider that the event is represented as E .

« Two people are selected out of whom one is 7' so, the possible pairs for the event £ are (C,T) ,
(K,T),(L,T),(J,T),(T,N).

« Express the set £ with all of its elements.

E={(C.T),(K,T),(L,T),(J,T),(T,N)}




b)

[image: image28.png]« Consider that the names of six people are represented as C , K ,L | J | T and NV .

+ Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

+ Consider that the sample space is represented as S .

« Two people are to selected so possible pairs which can be formed are (C, K) , (C, L) , (C, J)
(c,1),(0,N),(K,L),(K,J),(K,T),(K,N),(L,J),(L,T),(L,N),(J,T),(J,N)
and (T, N) .



 [image: image29.png]« Consider that the event is represented as E .
« The number of letters in the name of C , K , L, J ,T and N are 6,4,7, 6,5 and 6 respectively.
« The possible pairs for the event E are (C,J) , (C, N) and (J, N) .

« Express the set £ with all of its elements.

E={(C,7),(C,N),(J,N)}




20.

a)

[image: image30.png]« The total number of questions to be answered by the students are 3. This implies that to guess the.
answers for the question, a student flips the coin three times.

« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Possible outcomes for an event of flipping a coin three times are (Head Head Head), (Head Head
Tail), (Head Tail Tail), (Tail Tail Tail), (Tail Tail Head), (Tail Head Head), (Tail Head Tail), (Head Tail
Head).

« If the head shows up then the answer is marked as true and if the tail shows up then the answer is
marked as false.

« Consider that the sample space is represented as S .

« Express the set S with all of its elements.

S ={(TTT),(TTF),(TFT),(TFF),(FTT),(FTF),(FFT),(FFF)}



 [image: image31.png]« Consider that the event is represented as E .

+ The two questions are marked true and one question is marked false so the elements in the set of
the event E are (TTF) , (TFT) and (FTT).

« Express the set E with all of its elements.

E = {(TTF),(TFT),(FTT)}




b)

[image: image32.png]« The total number of questions to be answered by the students is 3. This implies that to guess the
answers for the question student flips the coin three times.

« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Possible outcomes for an event of flipping a coin three times are (Head Head Head), (Head Head
Tail), (Head Tail Tail), (Tail Tail Tail), (Tail Tail Head), (Tail Head Head), (Tail Head Tail), (Head Tail
Head).

« If the head shows up then the answer is marked as true and if the tail shows up then the answer is
marked as false.

« Consider that the sample space is represented as S .

« Express the set S with all of its elements.




[image: image33.png]« Consider that the event is represented as E .
« All the questions are marked false so the elements in the set of the event E are (FFF) .

« Express the set E with all of its elements.

B {(FFF)}




c)

[image: image34.png]« The total number of questions to be answered by the students is 3. This implies that to guess the
answers for the question student flips the coin three times.

« Sample space for an experiment is defined as a set which contains all the possible outcomes as the
elements for the set.

« Possible outcomes for an event of flipping a coin three times are (Head Head Head), (Head Head
Tail), (Head Tail Tail), (Tail Tail Tail), (Tail Tail Head), (Tail Head Head), (Tail Head Tail), (Head Tail
Head).

« If the head shows up then the answer is marked as true and if the tail shows up then the answer is
marked as false.

« Consider that the sample space is represented as S .

« Express the set S with all of its elements.

S ={(TTT),(TTF),(TFT),(TFF),(FTT),(FTF),(FFT),(FFF)}




[image: image35.png]« Consider that the event is represented as E .

+ The two questions are marked false and one question is marked as true so the elements in the set of
the event E are (TFF) , (FTF) and (FFT).

« Express the set E with all of its elements.

E = {(TFF),(FTF),(FFT)}




