STAT 2122 Homework # 1

Question 1
Part-a
There are 49 possible outcomes when selecting one of the numbers from the given table.
Let Event A = the first digit is 5 = {50, 51, 52, 53, 54, 55, 56}
Since event A contains 7 simple events, P(A) = 7/49 = 1/7

Part-b
Let Event B = the two digits are equal = {00, 11, 22, 33, 44, 55, 66}
Since event B contains 7 simple events, P(B) = 7/49 = 1/7

Part-c
Let Event C = the two digits are unequal
The events B and C are complementary, therefore
P(C) = 1 – P(B) = 1-1/7 = 6/7 

Part-d
Let Event D = 2nd digit is larger than 1st digit = {01, 02, 03, 04, 05, 06, 12, 13, 14, 15, 16, 23, 24, 25, 26, 34, 35, 35, 45, 46, 56}
Since event D contains 21 simple events, P(D) = 21/49 = 3/7

Part-e
Let Event E = 2nd digit is at least as large as the 1st digit = {00, 01, 02, 03, 04, 05, 06, 11, 12, 13, 14, 15, 16, 22, 23 , 24, 25, 26, 33, 34, 35, 35, 44, 45, 46, 55, 56, 66}
[bookmark: _GoBack]Since event D contains 28 simple events, P(E) =28/49=  4/7

Part-f
Let Event F = the 2nd digit is 5 = {05, 15, 25, 35, 45, 55, 65}
Since event F contains 7 simple events, P(F) = 7/49 = 1/7

Part-g
Let Event G = the sum of the two digits is 5 = {05, 14, 23, 32, 41, 50}
Since event F contains 6 simple events, P(G) = 6/49

Part-h
Let Event H = the sum of the two digits is 9 = {36, 45, 54, 63}
Since event F contains 4 simple events, P(H) = 4/49

Part-i
Let Event I = neither digit exceeds 4 = {00, 01, 02, 03, 04, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32, 34, 40, 41, 42, 43, 44}
Since event I contains 25 simple events, P(I) = 25/49

Part-j
Let Event J = both digits exceed 4 = {55, 56, 65, 66}
Since event J contains 4 simple events, P(I) = 4/49

Part-k
Let Event J = only one of the digits exceed 4 = {05, 06, 15, 16, 25, 26, 35, 36, 45, 46, 50, 51, 52, 53, 54, 60, 61, 62, 63, 64}
Since event K contains 20 simple events, P(K) = 20/49

Part-l
Let Event L = the first digit exceeds 4 and 2nd does not = {50, 51, 52, 53, 54, 60, 61, 62, 63, 64}
Since event L contains 10 simple events, P(L) = 10/49




Question 2
Part-a

The event is .
By Complement Rule, we have




Part-b
By Inclusion-Exclusion Rule,

 



So 


Therefore, 





Part-c




Part-d
Let Event D = {the system has at most two of these defects}

The complement of this event is  {the system has type 1, type 2, and type 3 defects}


Therefore, by Complement Rule




Part-e

The event is .
By Inclusion-Exclusion Rule,












Question 3
Part-a
The table below gives the list of possible outcomes
	SM
	MS
	BS
	JS
	PS

	SB
	MB
	BM
	JM
	PM

	SJ
	MJ
	BJ
	JB
	PB

	SP
	MP
	BP
	JP
	PJ



Note: SM represents the outcome that Susan is appointed chairperson and Mary is appointed secretary.
A = {SM, SB, SJ, SP, MS, MB, MJ, MP}
B = {SB, MB, JB, PB}
C = {MS, MB, MJ, MP}

{SM, SB, SJ, SP, MS, MB, MJ, MP, JB, PB}

{SB, MB}

{MB}

{SM, SB, SJ, SP, MS, MB, MJ, MP, BS, BM, BJ, BP, JS, JM, JP, PS, PM, PJ}

{SM, SJ, SP, MS, MJ, MP}

Part-b
P(A) = #(A)/#(S) = 8/20 = 0.4
B =#(B)/#(S) = 4/20 = 0.2
P(C) = #(C)/#(S) = 4/20 = 0.2
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Part-c


and 

Since , we conclude that events A and B are not independent.

Question 4


There are 6 possible outcomes when selecting a pair of sock from 

The sample space is 


Since ordering is not important  is the same as.
Let A denote the event that the wife matches the socks correctly.



Therefore, 


Therefore, it is expected that the wife matches the socks incorrectly much more often than she does correctly. Specifically, the probability that the wife matches the socks incorrectly is and the probability that the wife matches the socks correctly is .

Question 5
Part-a


Let event that comp. # i works, 
Let W = event that the system works
The system works if comp. # 3 and at least one of comp. # 1 and comp. #2 work.

 













Part-b



	








Part-c

Let event that at least one component works
The complement of this event is

= {none of the components works}
By complement Rule, 



          

          

          




Question 6



Let event that remains ahead of throughout the vote count



There are 10 possible outcomes when counting the votes.

The numerator represents the different ways votes of five faculty members are selected in order.

This is divided by because3 of the votes are identical (candidate A) and the remaining 2 votes are identical (candidate B).
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