MATH1040 Solutions to Practice Questions 4
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1. (a) A=1{6,7,8,9,10,11}.

2) AUB ={5,6,7,8,9,10,11,13, 15}.
3) BNC = {6}.
4) A\C ={7,9,10,11}.
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(
(
(
(
(5) A\ (BUC) = {7,9,10,11}.
(

)
)
)
)
)
6)

(ANB)NC = {6}.

(b) (1) BUC ={-5,-3,-1,1} U{-2,3,5} = {-5,-3,-2,-1,1,3,5}

(2) C\(Z): {_273’5}\{} = {_273’5}

(3) C\(BnA) = C\({-5-3-1,1}n{-1,2,3})
= {_21375}\{_1} = {_2a375}
(4) (C\A)\B = ({_27375}\{_17273})\B
= {*2a5} \ {*5a 737 *L 1} = {*2a 5}
(5) (Bnhhuc = ({-5,-3,-1,,1}n{HucC
= {}u{-2,3,5} ={-2,3,5}
(6) (AuB)u(BUC) = ({-1,2,3}uU{-5,-3,-1,1}H)U({-5,-3,-1,1} U{-2,3,5})
= {-5,-3,-1,1,2,3}U{-5,-3,-2,—1,1,3,5} = {5, -3, -2, —1,1,2,3,5}.
@) @nC)yn(BNnA) = ({}n{-2,3,5})n({-5,-3,-1,1}n{-1,2,3})
= {n{-13={
(c) (1) p=5/10=1/2.
(2) p=4/10 = 2/5.
(3) p=2/10 =1/5.
(4) p=17/10.
(5) p=2/4=1/2.
(6)

6) Prob(ry is even) equals 5/10, and Prob(rs is even) equals 3/7. Now r; and rp are chosen independently,
so Prob(both even) = Prob(r; is even) x Prob(rs is even).

Hence —3x§—E—i
P=90" 7770 " 14

(7) By the principle of inclusion/exclusion,

Prob(r; even or ro even) = Prob(ry even)+Prob(ry even)— Prob(r; and ry are even).

Hemeep_ 5 .3 15 _ 3543015 50 5
P=10"7 0~ 70 70T
(8) Now r; and 79 are chosen independently, so

Prob(r; is even given that ry is even) =Prob(ry is even).
Hence p =5/10 = 1/2.

2. (a) A=1{2,3,4,56,7}.

AUB ={1,2,3,4,5,6,7,10,12}.
BNC = {2}.

A\ C = {3,5,7).

A\ (BUC) = {3,5,7}.

(ANnB)NC = {2}.



(b)

(c)

3. (a)

(b)

(1) CNB={-2-1,1}n{-5-3,—2} = {2}
(2) AU@ = {73, 17375} U {} = {73717375}

(3) AU(CUB) = AU({-2,-1,1}U{-5,-3,-2})
= {-3,1,3,5}u{-5,-3,-2,—-1,1} = {-5,-3,-2,-1,1,3,5}

(4) (CUB)\A = ({—2,—1,1}U{—5,—37 —2})\A
- {757 -3,-2,-1, 1} \ {*Sa 17375} - {757 -2, 71}

(5) (A\B)N0 = ({-3,1,3,5}\{-5,-3,-2}) N0
= {1.3,5}n{}={}
(6)
(CUB)\(BUA) = ({-2,-1,1}U{-5,-3,—-2})\ ({-5,-3, -2} U{-3,1,3,5})

= {_57_37_27_171}\{_5a_37 _2a1,375} = {_1}

(BNOU(C\0) = ({5 -3, -2tn{HU({-2-1,1}\{})
Ju{-2,-1,1} = {-2,-1,1}.

(1)
(2)
(3)
(4) p=8/9.
(5)
(6)

Prob(both even) = Prob(ry is even) X Prob(rsy is even).
H 4 y 3 12 2

encep=—- X - = — = —.

P T Y6 T 9

(7) By the principle of inclusion/exclusion,

Prob(ry even or ry even) = Prob(ry even)+Prob(ry even)— Prob(r; and ro are even).
Hencep:7+§7B:724+27_12 :ﬁzﬁ'
9 6 b4 54 54 18
(8) Now r; and 79 are chosen independently, so
Prob(r; is even given that rs is even) =Prob(r; is even).

Hence p = 4/9.
(1) A={6,7,8,9,10}.
(2) AuB =1{5,6,7,8,9,10,12, 14}.
(3) BnC = {6}.
(4) A\ C ={7,9,10}.
(5) A\ (BUC) = {7,9,10}.
(6) (ANB)NC = {6}.

(1) A\ B={-1,1,2,4}\ {-5,-3,2,4} = {-1,1}
2)Cnb={=5=2-1}n{}={}

(3) BN(CUA) = BnN({-5,-2,—-1}U{-1,1,2,4})
= {=5,-3,2,4}N{=5,-2,-1,1,2,4} = {-5,2,4}

(4) (C\B)UA = ({-5,-2,-1}\{-5,-3,2,4}))UA
= {-2,-1}u{-1,1,2,4} ={-2,-1,1,2,4}



(c)

4. (a)

(b)

(5) @nCyud = ({In{-5-2,-1})ud
= {u{-1,1,2,4} ={-1,1,2,4}
© (A\NC)N(BNC) = ({—1,1,2,4}\ {-5,-2,-1}) N ({-5,-3,2,4} n{-5,—-2,—1})
— L2 {-sh={)
(7)
O\B)uANd) = {}\{-5,-3,2,4))u({-1,1,2,4}n{})
= gu{i=1{
1) p=4/8=1/2
(2) p=4/8=1/2.
(3) p=2/8=1/4.
(4) p=6/8 =3/4.
(5) p=2/4=1/2.
(6) Prob(r; is even) equals 4/8, and Prob(rs is even) equals 5/10. Now r; and ro are chosen independently,

so Prob(both even) = Prob(ry is even) x Prob(ry is even).
Hence *%xif@ 1
P=8770 80 1
(7) By the principle of inclusion/exclusion,

Prob(r; even or ro even) = Prob(r; even)+Prob(ry even)— Prob(r; and ry are even).

Hence *%+£—@—wf@7§
P=8710 80~ 80 80 4

(8) Now r; and 79 are chosen independently, so
Prob(r; is even given that ry is even) =Prob(r; is even).
Hence p =4/8 = 1/2.

1) A={5,6,7,8}.

)
2) AUB={4,5,6,7,8,9}.
3) BNC = {4}.

) A\C = {57}

) A\(BUC) = {}.

)

(ANB)NC = {}.
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(
(
(
(
(5
(6

(1) C \ A= {743 0’ 27 4} \ {757 723 5} = {74a 07 27 4}

(2) AU ={-5,-2,5}U{} ={-5,-2,5}

(3) CU(ANB) = CU({-5,-2,5}n{-5,—-1,1,4})

= {-4,0,2,4}U{-5} = {-5,—-4,0,2,4}
(4) (AnB)NnC = ({-5,-2,5}n{-5,-1,1,4})nC

= {_5} N {_4707234} = {}
(5) @nA)UB = ({}n{-5,-2,5})UB

= {}u{-5,-1,1,4} = {-5,-1,1,4}
© (AnC)\(CNA) = ({-5,-2,5}n{-4,0,2,4})\ ({—4,0,2,4} Nn{-5,-2,5})

= {M\O=1{

(7)

(CNB)N(B\B) = ({—4,0,2,4}n{-5,-1,1,4) N ({5 —1,1,4}\ {})
= {4}Nn{-5-1,1,4} = {4}.



Prob(both even) = Prob(r; is even) x Prob(rs is even).
. 4416 2
MEP=g X9 " "o

(7) By the principle of inclusion/exclusion,

Prob(r; even or ro even) = Prob(ry even)+Prob(ry even)— Prob(r; and ry are even).
Hencep:—+é—5:736+32_16 ZQZE.
8 9 T2 72 72 18
(8) Now 71 and ry are chosen independently, so
Prob(r; is even given that ry is even) =Prob(ry is even).

Hence p=4/8 =1/2.

5. (a) (1) A={56,7,8,9,10}.

2) AUB={4,5,6,7,8,9,10,11,13}.
3) BNC = {4}.
4) A\ C = {5,7,9,10}.

)

(
(
(
(
(5) A\ (BUC)={7,9,10}.
(

)
)
)
)
)
)

6) (ANB)NC = {}.

(b) (1) A\ B={-4,0,5}\{-2,0,1,3} = {—4,5}
(2)0UA={}U{-4,0,5} ={—4,0,5}

3) AN(CAB) = A\({=5,-3,0}N{-2,0,1,3})
= {*4a0a5}\{0}:{*475}

(4) (BUC)\A = ({-2,0,1,3}U{-5,-3,0})\ 4
= {-5,-3,-2,0,1,3}\ {—4,0,5} = {-5,-3,-2,1,3}

(5) CcnhnB = ({-5-3,0ln{})nNB

= {} N {72707 1’3} = {}
(6)

ANONANC) = ({=4,0,5}\{-5,-3,0}) \ ({—4,0,5} \ {5, -3,0})
{=4 53\ {45} ={}

(7)

(A\B)uU(naC) ({—4,0,5}\ {—2,0,1,3}) U {} n{-5,-3,0})

{-4,5} U{} ={-4,5}.

() (1) p=3/6=1/2.
(2) p=5/6.
(3) p=3/6=1/2.
(4) p=5/6.
(5) p=3/5.
(6) Prob(r; is even) equals 3/6, and Prob(rs is even) equals 5/10. Now 7, and ry are chosen independently,
so Prob(both even) = Prob(r; is even) x Prob(rs is even).
3 5 15
Hencep—axﬁ—%—z.



(7) By the principle of inclusion/exclusion,

Prob(ry even or ry even) = Prob(r; even)+Prob(ry even)— Prob(r; and ro are even).
Hencepz§—|—3—§:430+30_15 24—5:§.
6 10 60 60 60 4
(8) Now 71 and 79 are chosen independently, so
Prob(ry is even given that ro is even) =Prob(r is even).

Hence p =3/6 =1/2.



