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Q.11) | Showthat, (AUBUC)N(ANnB'nCcH)NncCct=BncC?

Sol.11) | LHS.(AuBUCO)Nn(AnB*ncHnc?
=(AUBUCON(AnB*nCcYH)ncCt ... {De — morgan's law}
=(AuBuCO)n(A'uBnC))ncl... {De — morgan's law}
=>(Buoud)n((BuuAa)nct
=(BucuAnidh)ncC... {Distributive property}

=((BuOug)nct.. {An A =¢}
=(BulC)nC!..... {Aug= A}
=(BncHunchH..... {Distributive law}
=(BNnCYHue

=B NCIRHS. ans.

Q.12) | If Aand B are two sets containing and 6 elements respectively, what can be'the minimum number of
elements in A U B. Find also maximum number of elementsin A U B and AN B.

Sol.12) | n(A) =3;n(B) =6

Minimum no. of elementsin AUB =6
Maximum no. of elementsin AUB =9
Maximum no. of elementsin AN B =3

Q.13) | From 50students taking examination in Maths, physics‘and/chemistry, each of the students has
passed in at least one of the subject, 37 passed maths, 24 passed physics and 43 passed chemistry.
At most 19 passed maths & physics, at most 29 passed maths & chemistry and at most 20 passed
physics & chemistry.

What is the largest possible number that could have passed all the three subjects?

Sol.13) | Given,n(MUP U C) =50

n(M) = 37,n(C) = 43; n(P) = 24

Since, at most if given

~n(MnP)<19

nMnC) <29

n(PNC) <20

nMUPUC)=nM)+n(P)+ n(C)—nMNP)— n(PNC)— n(MNnC)+n(MnNnPNC)
=>37+4+24+43-19-29-20+ n(MNPNC)<50
=>nMNPNC)<50-36

>nMnPNC)<14

~ largest possible number that could have passed all the three exams is 14 ans.

Q.14) | Suppose A1, A, ... ... ... Az are thirty sets each having 5 elements and By, B, ... ... ... ... B, are n sets
with each 3 elements. Let U?%, 4; = UL, B; = S and each element of S belongs to exactly 10 of the
A;S and exactly 9 of the B;S then find the value of n.

Sol.14) | n(A;),n(A,),n(As) .. ... ... (Azo) =5

U A =S~ wegetn(S) = 150

But each element of S belongs to exactly 10 of 4;S

150 . .
e = 15 are the number of distinct elementsin S

Also each element of S belong to exactly 9 of the B;S and each B; contains 3 elements
~andUjL;B; =S

-3 15

9
>n =45
~n(B) = 45 ans.
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Q.15) | Using properties show that, (AUB) —(ANB)=(A—B)U (B —A)

Sol.15) | (AU B)—(ANnB)

=(AUuB)N(AnB)' ... {A—-B=AnB}
=(AuB)n(A'uBY)..... {De — morgan's law}
=[(AuB)NAYU[(AUuB)NB.... {Distributive law}
=[AnAHuBnAY]U[ANnBY) U (BNBY]
=[@uB-A]V[(A-B)u¢]

=B-AUMA-B) ... {puAd =4}
=(A-B)UB—-A4).... {AUB = B UA}R.H.S. (proved)

Q.16) | For any three setsshowthat AX (BUC) = (AXB)U (A x ()
Sol.16) | Let (a,b) € A X (B U (C)

=>a€dandb e (BUC)
=>a€AandbeBorbeC

=>(a€Aandb eB)or(a€Aandb € ()
=>(a,b)€eA xBor(a,b) €A xXC

=>(a,b)e(A XB)U(4 xC(C)
“AX(BUC)CS (A XB)U XC) oo 1)
Now, let (x,y) € (A X B)U (4 x ()

=>(xy)€ AXBor(x,y) € A XC
>(x€Aandy€eB)or(x€eA,yeC)
>x€Aand (y€EBory€()
=>x€Aandy € (BUC)

=>(x,y) € A X (BUC)
C(AXB)UMXC)CSAXBUC) .. 2)
From (1) and (2),A X (BUC) = (AX B)MJ (AX% ()
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