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5 Marks
1. StepILet P(n) be the given statement
ie.P(n):n(n + 1) (n + 5) is a multiple of 3.
Step Il Forn = 1,we have P(1) : 1(1 + 1)(1 + 5) =1 x 2 x 6 =12=3x4
Which is a multiple of 3.
So, P(1) is true.
Step III Let P(k) be true form = k.
ie.P(k) : k(k + 1)(k + 5) is a multiple of 3.
Then,k(k + 1)(k + 5) = 3
=k(k? + 5k + k5) = 3)
>k3 + 6k? + 5k = 3..(1)
Step IV Now,we shall prove the statement form =k + 1.
For this,we have to show that (k + 1)(k + 1 + 1)(k + 1+5)is a multiple of 3.
Then, (k+1)(k+1+1)(k+1+5)=(k+1)(k+2)(k+6)
=(k?+2k+k+2)(k+6)=(k>+3k+2)(k+6)
=k3+6k2+3Kk2+18k+2k+12
=k3+9k2+420k+12
=(31-6k>-5k)+9k?+20k+12 [fromEq.(i),k>=3A-6k>-5Kk]
=3043Kk2+15k+12=3(A+k2+5k+4)
Which is a multiple of 3.
Thus,P(k+1) is true, whenever P(k) is true.
Hence,by principle of mathematical induction,the statement is true for all natfiral numbers n.
2. (i) {3, 4} is a member of set A.
13,4t eA
Hence {3, 4}c A is incorrect.
(ii) {3, 43} is a member of set A.
13, 4} € Ais correct.
(iii) Here {3, 4} is a member of set A.
s34 isaset
. {{3,4}} c Ais correct.
(iv) 1is a member of set A.
-.1€ Ais correct.
(V) 1is not a set, it is a member of set A.
-.1c Ais incorrect.
(vi) 1,2, 5 are members of set A.
-.11,2, 5} is a subset of set A.
-.11,2,5} c Ais correct.
(vii) 1, 2, 5 are members of set A.
-.11,2, 5} is a subset of set A.
.11, 2,5} € Aisincorrect.
(viii) 3 is not a member of set A.
-.11,2, 3} is not a subset of set A.
-.11,2, 3} c Ais incorrect.
(ix) @ is not a member of set A.
-.® e Aisincorrect.
(%) Since ¢ is subset of every set,
& c Ais correct.
(xi)d is not a member of set A.
-.{®d} c Aisincorrect.
3. ()X=11,3,5}Y=11,2,3}
X=1{1,3,5}Y=1{1,2,3}
XU Y={1,2,3,5}
(ii)A=[a,eiou}B=1{a,b,c}
A=1{a3,ei0,u}B=1{a,b,c}
AuB=1{a,b,cei o u}
(iii) A = {x : x is a natural number and multiple of 3} B = {x : x is a natural number less than 6}
A = {x: x is a natural number and multiple of 3} = {3,6,9 ...}
As B = {x: x is a natural number less than 6} = {1, 2, 3, 4, 5, 6}
AUB=1{1,24,53,6,912..}
~ AUB={x:x=1,2,4, 5 oramultiple of 3}
(iv) A = {x: x isa natural numberand 1< x < 6 } B = {x: x is a natural numberand 6 < x < 10 }
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A = {x:xisanatural number and 1 < x <6} = {2, 3, 4,5, 6}
B = {x:xis a natural number and 6 < x < 10} = {7, 8, 9}
AuB=1{2,3456,7 8,9}

~ AuB={x:xeNand1<x<10}

WA={1,2,3},B=¢

A={1,2,3,B=0AUB=11,2 3}

3 Marks
4 n(ENSNE)=n(ENS)—n(ENMNS)

=74=3

5. {3,1,%

277502

6. ()£2,3,43...11,2,3,45}

12,3,4} < {1,2,3, 4,5}

(i){a,bc}...{bcd}

{a,b,c} ¢ {b,c,d}

(iii) {x : x is a student of Class XI of your school}. . .{x : x student of your school}

{x: x is a student of class XI of your school}c {x: x is student of your school}

(iv) {x : x is a circle in the plane} . . .{x : x is a circle in the same plane with radius 1 unit}
{x: x is a circle in the plane} ¢ {x: x is a circle in the same plane with radius 1 unit}

(v) {x:xisatriangleinaplane} ... {x: x is a rectangle in the plane}

{x: x is a triangle in a plane} ¢ {x: x is a rectangle in the plane}

(vi) {x : x is an equilateral triangle in a plane} . .. {x : x is a triangle in the same plane}
{x: x is an equilateral triangle in a plane}c {x: x in a triangle in the same plane}

(vii) {x : x is an even natural number} . .. {x: x is an integer}

{x: x is an even natural number} c {x: x is an integer}

. (i) (AuBY)

Y

S

(ii). A'nB’

U

s

—

iii). (AN B)'

o B

¢

(iv). A'UB'

@

.

.HAuAnB)=A

Toshow:AUANB)=A

We know that

AcA

ANBcA
~AUANB)cA..(QQ)

Also, AcAUANB)...(2)
~From (1)and 2),AU(ANB)=A
(i) AN(AuB) = A
Toshow:AN(AuB)=A
ANAuB)=(ANA)UANB)
=AUu(ANB)

= A {from (1)}

2 Marks

o.

LetA={1,2,3,4},B=1{2, 3, 45 6}C=1{2,3, 49,10}
~ANB=1{1,23,4n12,3,4,5 6}

=1{2,3,4}

ANC=11,2,3,4}n1{2,3,4,910}

={2,3,4}

Now we have



ANB=ANC.
But B#C.

10. 12
11. We have, V — B = { e, 0 }, since the elements e, 0 belong to V but not to Band B — V = { k }, since the element k belongs to B but not to V. We note that V — B

# B — V. Using the setbuilder notation, we can rewrite the definition of differenceas A — B = { x:x € Aand x ¢ B } The difference of two sets A and B can

be represented by Venn diagram . The shaded portion represents the difference of the two sets A and B.
Remark The sets A — B, A C Band B — A are mutually disjoint sets, i.e., the intersection of any of these two sets is the null

A
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12. If A and B are two sets such that A c B,then Au B = B.
13. A'isthe set of all equilateral triangles.




