MATHEMATICS . .
Sets, Relations & Function

-Additional Problems For Self Practice (APSP)w

PART -1: PRACTICE TEST PAPER

1. Sol.  Obvious
2. Sol.  Obvious
3. Sol.  Obvious
4, Sol.  Obvious
5. Sol.  Obvious
6. Sol. n(A U B)=n(A)+n(B)-n(A n B)

0<n(AnB)<5
7<n(AUB) <12

7. Sol. A={2,3,5,7,11, 13,17, 19,23}
B ={4,6,8,9,10,12,14,15,16,18}
NAUB)=19, nAnB)=0
n(AuB)=9

8. Sol. A=¢
PA)={p}=n(P (A)=1
n(P(P(p)) = 2*
n(P(P(P(P)) =2>=4
n(PPPPW)))) =2*= 16

9. Sol. AU{(AUB)n B}
A'U{(AnB)U (BN BY)}
AUMANB)=(AUA N(AUB) =A'UB' =(An B)

10. Sol. a=18,a+d=23,c+d =8
c+f=8,a+b+c+d=26
c+d+f+g=48
atb+c+d+e+f+g=100-24=76
a=18,d=5,¢c=3,f=5,b=0
g=48-(3+5+5)=35
e=76—-(18+0+3+5+5+35)=10
Nowb+c+e+f=0+3+10+5=18
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

L 4

{1000}
n@) =L 3 =333

{1000}
ns)=L ° 1=200
n(2 n 3) = 166, n(3 n 5) = 66
n(5n2)=100n(2n3n5)=33n(2U3UC)=734
n(2' n 3 n5)=1000 — 734 = 266

Sol. 80=40+50+60-2(NANnB)+n(BnC)+n(CnA))+30
=>nAnB)+n(BnC)+n(CnA)=50

Required number of members T=n(AnB)+nBnC)+n(CnA)—-2n(AnBn C)
=50-2x10=30

Sol. 0<n (A nB)<min. {n(A), n(B)}
0<sn(AnB)<12

n(A'n B) =n(B) —n (A n B)
3sn(\MAnB)<15

=>x=3,y=15

Sol. Xx2+6x-27=0

x+9) (x—3) =0=x =3 and y:J_rB\/g

Sol. a+b=5

b-3=1=b=4,a=1

Sol.  XNXVYY)=Xn(X'"NY)=XnX)nY
=enY =0

Sol. NAxB)=4x3=12

N(AxA)=4x4=16
n(BxB)=3x3=9

Sol. N3 n Ns =Nais [ - 3 and 5 are relatively prime numbers)

Sol. L X2+ 4y? = 45
We canseethat x=+3y=%3
(3,3) (3,—3), (—-3,-3) (-3,3) are 4 elements

Sol. Obvious

Sol. Given = 3x
R ={(1,3) (2,6) (3,9) (4,12)}

Sol. n(A)=3,n(B)=4,n(AxB)=3x4=12
number of subset having no element = 1
number of subset having exactly one element = 12

Sol. 2Mm+ 2 =144
2n {2m—n+1}=24x32
n=4, m-n=3
n=4, m=7

Sol. Obvious
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25.

26.

27.

28.

29.

30.

Sol. Reflexive x R x = |x — x| £ 1/3 = reflexive Symmetric: xRy = [x-y| <1/3
= |y — x| £ 1/3, is also true = symmetric

Transitive: xRy = [x—-y| <1/3

YRZ=|y-2z|<1/3

but xRz for all x,y,z € R

for example, x=1y=2/3,z2=1/3

= xRy, yR zbut xRz

Sol. Reflexive :x,y € R, x Rx = x2> 0V x € R = Reflexive
symmetric: xy ER,xRy=xy>0 =yx20V X,y € R = symmetric
Transitive : X, YZ€R

XRy=xy=0

YRz=>yz>0

butx Rz

= itis not Transitive
for example x=1,y=0,z=-3

Sol. Every element of X have 3 options
eitherin Y or in Z or none
o number of ordered pairs = 3*

Sol. ~ACSA=ARAVAEP(®)
= R is reflexive
Symmetric: ARB=>ACcB BCA
but not necessary so not symmetric
transitve ARBand BRC=>AcBand B< C= Ac C= Ristransitive

Sol. n(U) = 100

n(M™CMT) =10;n(MMC) = 20;

n(C™T)=30; n(MMT) = 25;

n(M only) =12; n(only C C)=5;n(only T T)=8

M U

o
N

T

n(MMCUT) = 12+10+5+15+10+20+8 = 80
n(MCYT) =100 — 80 = 20

Sol. X={1,2,3,4,5,6,7,8,9}
So, X—-(AMB) has 7 elements

A will has 7, 8 Rest elements can be assigned in 3 ways, either go to A or B or none so total pairs
=37-1=2186
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MATHEMATICS . .
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PART - Il : PRACTICE QUESTIONS

Sol. Let C, H, F denote the sets of members who are on the cricket team, hockey team and football
team respectively.

Then we are given n(C) = 21,n(H) = 26, n(F) = 29

nNHNC)=14,n(HnF)=15 n(FnC)=12

NCnHNF)=8

N(CUHUF)=n(C) +n(H) +n(F)

-nCnH-nHNF)-NFnC)+n(CnHNF)

Hence, (CUHUF)=(21+26 +29)— (14 + 15+ 12) + 8 =43

Sol. Suppose that number of employee taking vacations is 100
Su — set of employee taking leave in summer

W — set of employee taking leave in winter

Sp — set of employee leave in spring

A-— set of employee taking leave in Autumn

n(Su) = 90, n(W) = 65, n(Sp) =10, n(A) =7

n(W n Su) = 55, n(Sp nSu)=8,n(AnSu)=6

NWnSp)=4, nWnA)=4nSpnA)=3nSunWnA)=3
NSunWnsSp)=3,n(SunAnSp)=2

nWnSpnA)=2

nN{SunSpnWnA)

=n(Su) + n(Sp) + n(W) + n(A) — n(Su n Sp)

—-n(Sp nW)-n(WnA)-n(Sun A)-n(Sun W)
-nSpnA)+nSunSpnW)+nSunWnA)
+NnWnANnSU+nSunSpnA)-nSpuUSuuAUW)
-90+65+10+7-55-8-6-4-4-3+3+3+2+2-100=2

Sol. (AAB)ACisdisjointunionof A-B)-C,(B-C)-A,(C-A-BandAnBBnC.
Therefore, number of elements is (AAB) ACis 10 + 15+20 +5 =50

Sol. N n Np = {0},

NANp={N—-Np)U (Np—N)
={1,2,3 ...... tuf....-3,-2,-1}
=I1~{0}

and En P={2}

5.* Sol. Df = [-5, -1], Rr=[0,2]
domainof f(x) =-5-6x—-x2=0
=>XX+5)(x+1)<0

-5<x<-1

range of y =f(x) = V=5-6x-x"

=>x?+6x+5+y?>=0and y=0
>y?<4and y>20=ye€|[0,2]

f(x)

6.* Sol. Domain of 9(x)
x2— 4>0and x—-3>0= (3,%)
Domain of h(x)
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7.

10.

11.

2
X —4>0

x=3 5 [-2,2] U (3,%)

Sol. Since m # 0 and 0 is divisible by m, therefore,
a—a is divisible by m
>a=a(modm)forallaeZz
>aRaforallaez
Hence, R is reflexive.
Next, letaR b;abez
= a=Db (mod m)
= a— b is divisible by m
= a — b = mk for some integer k
>b-a=-(mk)=>b-a=m(-k)
>b=a(modm)=bRa
~ R is symmetric.
Again letaRbandbRc;a,b,ceZz
=>a=b(modm)andb=c (modm)
= a—b is divisible by m and also b — c is divisible by m.
=>a—-b=mkiand b—-c=mk:

where ki, k2 € Z
= (a—b) + (b—-c) =mki + mkz
>a—-c=m (ki + k2)
= a— cis divisible by m
=>a=c(modm)=>aRc
Hence, R is transitive.
Thus, we see that R is an equivalence relation.

Sol. Here . A1 x A1

={(x,y) : X,y € A1}

={(1,1),(1,3),(1,4), (3. 1), (3,3), (3, 4), (4, 1), (4 3), (4, 4)}

This relation is symmetric and transtive on A1 and hence on A also but not reflexive

Sol.  As AtUA2UAs =Aand (A1 xA1)n (A2 xA2)n (A3 xA3)=0,
3

therefore, =1 (Ai x Aj) defines an equivlence relation on A, where X, y € A are related iff they are in the
same subset.

Sol.  Total number of subsets of A is 27. Out of these only one set, namely A, is improper.
~ Number of proper subsets is 27 —1 =128 — 1 = 127.

Sol. Here , a relation R on A is a subset of A x A. Since A contains n elements, therefore A x A

contains n x n = n? elements.

Moreover, AX A={X,y): X,y €A}

={X):xEALU{(X,Y): X, YEA XZY}=P UQ,

where P={(x,x) :x e Atand Q= (X, ¥): X,y € A, X #y}

Here, P contains n elements and Q contains n x n —n elements. We try to compute the number of possible

subsets R of A x A=P U Q such that (x, y) € R © (y,X) € R. This number is infact, the required number

of symmetric relations on A. An element of P can be dealt in two ways; it may or may not be included in
n(n-1)

R. So, all the elements of P can be dealt in 2" ways. Also, Q contains n>-n elements, i.e., 2  pairs
of elements (x,y) and (y.x), x # y. Either, both (x, y) and (y, x) will be put in R or neither will be put in R.

So, elements of Q may be dealt in 2"172 ways. Hence, the required number of symentric relations on A
=2Nx 2 n(n-1)/2 = 2n(n+1)/2.
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12.

13.

14.

15

Sol. Let A={a, az, as, ...... , 899, ...... }
B ={a1, az, as, ....... , A99, ... }

common ordered pairs of Ax Band B x A

are = {a1, az, ........ , ago} X {au, az, ...... , 899}

= (99)2 elements are common

Sol. S ={1, 2, 3, 4}. Let A, B be two subsets such that AnB = ¢ and (A, B), (B, A) are considered
same since we require unordered pair of disjoint subsets

_ (‘C, 2" +%C,2°+%C, 22 +*C, 2"+ *C, 2°) +1 _ 41

> =

Sol.  The number of required ordered pairs (x, y) where x >y = 100C; = 4950
Sol. for reflexive
(A,A)ER = A=PAQ
which is true forP=1=Q

reflexive
for symmetry
As (A, B) € R for matrix P and Q (A,B)ER P Q ,
A =PBQ = B = P-1AQ!

B, A)e R for matrix P-1, Q1, .. R is symmetric

for transitivity ,

As (A, B) € R for matrix P,Q and (B, C) € R for matrix R and S
(A,B)ER PQ B,C)ER,R S

A =PBQ and B =RCS > A=P (RCS)Q

=

A=(PR)C(SQ) -~ (A, C)eR formatrix PR, SQ
R is transitive and hence R is equivalence.
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