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¥ Ifn(A)=p&n(B)=qthenn(AxB)=__ Il (B x A) =
alsoifn(AnB) =rthenn((AxB)n (BxA))=__ ¥~
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27 Ax(BU()= (Axg)u@xc) o x'%BTfpgé%QQ“(ﬁ“).A x (B-C) = (Axa}-(a % )

.,3'/ Ifn(AnC)=3,n(BNnD)=4thenn((AxB)n(CxD))= \a .
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4. AxBisnot eqpel toBxAin general.

3
5 RxRxR= K & it denotes the entire 3D X% 2
ATDB.uno

>
6. RxR= K & it denotes the entire 2D Zpace .




If P, Q and R subsets ofaset AthenRx (P'uQ")' = Rx ((P')n (> ')/)

A (RxP)n (RxQ) = Rx(PP8)

4’ :(RXP) n(’zxg})
87 (RxQ)n (RxP)

(RxP) U (Rx Q) ATDB.uno
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Every subset of A X B defined a relation from set A to set B. If R is relation from
A-B

NOTE :
If(ab) € Rthen
(i) 'b'iscalled image of 'a’ under R.

ATDB.uno

(ii) 'a'is called pre-image of 'b’

(iii) (ab)eR< aRb
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Domain of Relation
Set of all first entries of all ordered pairs that occur in R

ATDB.uno

Range of Relation
Set of all second entries in R.
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NOTE
Ifn(A) =p n(B) =q then
(i) number of relations from A to B = 2r4

(ii) number of non empty relaanfI:BIBA to BO 2rPa -1
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R={(x,y): |x%-y? <20 then find :
taf R
v(b')/ Domain of R = { 1.2,3,%/5] K;{(m)(v,z) C2,1) (1,3)€3,1)0,4) (1))

B L (2,2) (2,3)(3,2) (2/¥) (Y,2)
Range of R = [ 1,2,3.9, LATDB.UQQM R % A Bt e

(,4) (4.5) 59)
(s ,S)S




IfR = {(x, y)| X+ y? < 4| where x, y € Z} is a relation on Z then

(A) pomain of Ris {0, 1, 2)
(8) pomainofRis{-2,-1,0,1,2)

e Domain of R = range of R ATDB.uno

@) nr)=13




LetX={1 2 3 4}andY={1 3 5 7 9}. Which of the following is relation from X

toY - e R'z((y,g) (3,?)5
’W R,={(x,y)ly=2+x,XxEX, yEY}

R,={(1,1),(2,1),(3,3), (4, BA'ﬁ')ﬁ}u r%o)i: P;\Qh;;m ;—;3

63 R; = {(1,1), (1,3),3,5), 3, 7), (5:7)} Pa§ X

B) R,={(1,3),(25),(24), 79} Py ey
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LetA={1,2,3,...., 20}. Let R, and R, two relation on A such that

R, = {(a, b) : b is divisible by a} /m
R, ={(a, b) : ais an integral multiple of b}.

Then, number of elements in R, - R, is equal to

— erner
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(R, ~Re) = (&)= (R, NE3)
— 66—20=Y46 [0S
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QUESTION [JEE Mains 2022]

Let R be a relation from the set {1, 2, 3, ... , 60} to itself such that
R = {(a, b) : b = pq, where p, q 2 3 are prime numbers}. Then the number of

elementsinRis:
b=3x3 ,5)(:, 77(7

2xXSs ,3x7, 3% ,3X% '3,

i ATDB uno
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SOWORR  11\woyR = SOXI=4E&Q P

ax "7, 3X'T?
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LetA={1,23,4,..,10}and B={0, 1, 2, 3, 4}. The number of elements in the
relationR={(a,b)eAxBb:2(a-b)?+ 3(a-b) EB}is

ATDB.uno
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I QUES_TION iJEE ;Ilalns"zm (9 April)]

42 +S+y=Aselemen
(a, ’ b)(a:,bz—)»
LetA={2,3,6,7}and B = {4, 5, 6, 8). Let R be a relatica defined on A x B by
(a,, b,) R (a, b,) ifand only if a, + a, = b, + b,. Then the number of elements

o+6+ 3

in Ris R ((’-fi):(g' o d gt
-ﬁ G,+q.=b,tba
@ b1) ,(@2,6,)) €ER 1T G179 o4 G2
°z’ X= 2% =
. 149- ATDB e
2 +2=\ Yas5=9= Q’d'n—(-)),("‘" —
24 3=S -3+ 2 3 bt o 10 = 74+3
= - +Q=‘Q=—Q'} . A «
24 7=% =12 RV S=ID
3+ 3= ¢ S+¢=\\= &t .
I+e=f= 613 S+ %= \3= {4 %,
A== (A=
CH 1= \3="4¢ SRR ERN 4
TN VRzlg emeny
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: L} 1,2)(2,4)(2,5)(3,2
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Inverse of a Relation

Let AB be two sets and let R be a relation from a set A to a set B. Then the
inverse of R denoted by R™! is a relation from B to A and is defined by

R~ ={(ba):(ab) € R}
Clearly (ab) e R & (ba) e R™L
Range (R) = Dom(R‘l), ATDB.uno

Domain of R = Range of R~
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The relation R defined in A = {1, 2, 3} by a R b if |a% - b?| < 5. Which of the
following is false?

@ r={1 1,22, 33,1, 12),(23),(2)

® r-
ATDB.uno
e Domain of R ={1, 2, 3}

(D) RangeofR={(5)
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Let Rberelationon Ai.e. R: A — A then

» ldentity Relation :

A relation defined on a set A is said to be an identity relation if each & every
element of A is related to itself & only to itself.

‘ , ATDB.uno
» Reflexive :

A relation defined on a set A is said to be reflexive relation if each & every
element of A is related to itself.
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» Symmetric:

A relation defined on a set is said to be symmetricifaRb = bRa.

If (ab) € R then (b a) must be necessarily there in the same relation.

ATDB.uno




» Antisymmetric Relation:
A relation on a set A is said to be antisymmetricif (a b) e R& (b a) € R then
a=b

» Equivalence Relation: ATDB.uno
If a relation is Reflexive symmetric and transitive then it is said to be an
equivalence relation.
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QUESTION_)

Let L denote the set of all straight lines in a plane. Let a relation R be defined
aRBealp,af €L. ThenRis

{ L L g iz = _j Peﬁ,exiv& Re‘aﬁmx
el /?mre@f,(,l-.()qfﬁ
3L At L R Las@ L.L"LLP bwz no Pine is 1GY
Ga ATDB.uno t0 (tse|f
|
g,
| i Trarsivue. & (%L\s)em Ledte
)
(L) n) M, q) € R (\Q.L«Q = LAy

L _\\l’\ \L — \« \\\. —) \) )"K OJXQQ\&\\“K
No-t '\YQY\X\&\\:{
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greces G2

Relation R in the set of A of human beings in a town at a particular time given by

(A) R={(x y):xandy work at the same place} Rs;i:f:j

Tvonst =~ Same ZOCGQ”'J
(B) R={(x y):xandy live in the same locality} s@eﬁ g ({,\, T (y,/;)

e

Tyans ~~

(C) R={(xy):xis exactly 7 ciallePhah}® (x,2)

(D) R={(xy):xis wifeofy}

(E) R={(x y):xisfather ofy}
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QUESTION [ AIEEE 2?051

Let W denote the words in the English dictionary. Define the relation R by:
R={(xy) E WX W| the words x and y have at least one letter in common}.
Then R is X,y ) € 2 ;.ﬁ xx& lhave atleadt

' " one clplaobet cornmon
7’ y reflexive symmetric and not transitive wor ~L

{/

reflexive symmetric and trafsitiB .UNO Peflexive == (=

syrrt o W (u,\))e—zzﬁt:\i‘

o\es st on€
Cormnthon

not reflexive symmetric and transitive QD\L\\:\«QW
W

XM yer
(Pmpe%z\ ’Kt(a‘a \ a\u() R
\5\)& (\BQY\ \ ":)U‘(\\,P\

») eR Y xE&W

reflexive not symmetric and transitive
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Let Ry ={(ab)eENXN:|a—b| <13} and R, ={(ab)ENXN:|a—b|#13}.

Then on N R, : N—N ; Retlexie =2 . @, .L.ae—'*'
] \ Lnte 'Q’Q" s'!';

A Both R; and R; are equivalence relations

':? Neither R; nor R, is an equivalence relation Sig e
' ATDB.uno £ (@) eRo okl 12

C‘:Q R, is an equivalence relation but R, is not 4
ol ; \ (L) e R, & |sa\gia

D) R, isan equivalence relation but R, is not

vy S
Re¥ lexivey, \Q-Q\r-()-_\-\'s-_;)(q,ol)e\'zl-\d—cu-\\\ M (\ Fﬂ ,(-1\\ 3 €’

S gagers ke vagy B LS §R
vontitive ¢ 0\ '-\2 Q1) R Loy R \a\az\\— \S \=\"\ iy
R (1)dg
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Paragraph
A B [~ =3 =3
Ion =1-1 3 4 |and Bo =11 0 |
.1 -2 -3 4 4 3

B, = adj(B,—-1),n € N and I is an identity matrix of order 3 then answer the
following questions.

det. (A + AGB§ + Aj + AGBg + ... A T mS) fsGqual to
1000

-800
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Paragraph
A B ; [ —3 =3
IfAg=|-1 3 4 |andBy=|1 0 1
.1 -2 -3 4 4 3

B, = adj(B,—-1),n € N and I is an identity matrix of order 3 then answer the
following questions.

B, + B, +.... + B,y is equal to ATDB .uno
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2 N 3 =] ] o] '\
e 4 By 3 RY e e et

Paragraph
(2 -2 -4 [t —3 =3
IfAp=|-1 3 4 |andBy=|1 0 1
.1 -2 -3 4 4 3

B, = adj(B,-1),n € N and I is an identity matrix of order 3 then answer the
following questions.

For a variable matrix X the equatipiros mu have

unique solution
infinite solution

finitely many solution

no solution
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Consider a system of linear equation 3x + y - z = 0, x——+z =2 and

2x—y+2z=q where p,qel and p,q € [1,10], then identlfy the correct
statement(s).

List-1 List-11
(I) |Number of ordered pairs (]Aq) @B\Amﬁbsystem (P) |

of equation has unique solution is

(II) | Number of ordered pairs (p, q) for which system | (Q) 9
of equation has no solution is

(III) | Number of ordered pairs (p, q) for which system | (R) |
of equation has infinite solution is

(IV) | Number of ordered pairs (p, q) for which system | (S) 90

of equation has atleast one solution is
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Which one of the following option is correct?
Q I-PII-RIII->SIV-R
(B) 1-Qu-SM-RIVSR

Q I-S, -0 m-PIVvor ATDB.UNO

I-QII-PIII-S,IV-P
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e RPP 1

4 8 | < -
y \ - - ]
- rl-..)-n_d‘ -J-(..--_.:‘.é‘-«

Leta,b,ccdeR;a+b+c+d= 10, the minimum value of
a%cot9° + b?cot27° + c?cot63° + d? cot81° is/n; n € N, then 'n' is

@ -

® oad ATDB.uno

e prime
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If the number of solutions of the equation
cos? G (cosx + sin x)) — tan? (x + Etan2 x) =1 in [-2m, 2n] is 'K', then ;—ls(
equals
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RPP 3
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|

= F : sin“(Z"B) ’ then

-y

®

-~

5-"

~

o=)

—’
|

o
Sk
Il
NIl
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fs(m) =
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LetA={ne N:H.CF. (n,45) =1} and
letB={2k:k {1, 2,......,, 100}}.
Then the sum of all the elements of AN Bis

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ABR:HRYDB.UNo | 25 Mar 2026, 13:58 IST ATDB.uno



ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

. DB.uno | Unautho distribution is Str
/—H‘HB uno o1 e ‘ o ATDB.uno

Tl B Suen o, adl Ha

FATE TN q AN\R D

RY
. ..-

»

Rl

»




I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IA'?IISJ@ L/ﬁ(‘)rDB uno [ Unauthorised redistribution is strictly prohibited

A survey shows that 63% of the people in a city reads newspaper A whereas

76% read newspaper B. If x% of the people read both the newspaper, then a
possible value of x can be

55
65 ATDB.uno

29

37
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Out of all the patients in a hospital 89% are found to be suffering from heart

aliment and 98% are suffering from lungs infection. If k% of them are suffering
from both aliments, the K can not belong to the set :

e {80, 83, 86, 89}
Q {84, 86, 88, 90} ATDB.uno

©) (79,81,8,85)
@) (84,87,90,93}
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QUESTION [ JEE Mains 2019]

In a class of 140 students numbered 1 to 140, all even numbered students
opted Mathematics, course, those whose number is divisible by 3 opted
Physics course and those whose number is divisible by 5 opted Chemistry

course. Then the number of students who did not opt for any of the three
courses is.

R 12 ATDB.uno
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From 51 students taking examinations in Mathematics, Physics and
Chemistry, 37 passed, Mathematics, 24 Physics and 43 Chemistry. At most 19
passed Mathematics and Physics, at most 29 passed Mathematics and
Chemistry and at most 20 passed Physics and Chemistry. The largest possible
number that could have passed all three examination is-

o 11 ATDB.uno
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QUESTION )

In a class of 200 students, 70 played cricket, 60 played hockey and 80 played
football. 30 played cricket and football, 30 played hockey and football, 40 played
cricket and hockey. Find the maximum number of people playing all the three
games and also the minimum number of people playing at least one game?

200, 100
ATDB.uno

30,110

30, 120

20,110

@06 s



Ifn(A) =7,n(B) =8 and n(A n B) = 4, then which of the following columns.

(i) |n(AUB) (@)| 56

(i) |n(A x B) o

(i) [n((B x A) x A) ©) ATHB.uNno
(iv) [n(AxB)n(BxA)) |((d)| 96

(v) |In((AxB)U(BxA)

oooooooooooooooooooooooooooooooooooo

uthorised redistribution is strictly prohibited.




— ]

3~ 1P ma): 1, nlB)- 3)$n(¢\n() Y, Yhen which of

Lt tollowing
| Colowmms. 3 |
)l n(AUR) X L (@) 56
"' i o 1 Vishal Yadan
| nl(Ryp)xn) <O %Qz ; 7
_ naxm) 0 (gxp))” > )@ Gk 2
.._n@\x_@ljl.@x}_\ﬁ- . GIl o
') n(AuvR) ~ JaLl\)j mn) n(Mf?) ,,.(.L'Q AT OB
va __‘ * . Sl g £l
lli 5 A (Y A) xN= 56x7
: - 392
;'i] [AxR) - n(A) - n(v) jLw’\ m
e T (iv) dlax@)a LX) n8))
T ' 2K
=58
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IfA={1, 2 3}, B={2, 3,4} and C = {1, 5, 4, 3} then find the number of
elements in

(1) AxBxC
(ii) (AxB)n(Bx()

(iii) (AxBxC)n(BxCxA) ATDB uno
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Paragraph
s 9
There exists a matrix Q such that PQP' =N, whereP=|2 1 0|.
0 0 1

Given N is a diagonal matrix of form N = diag. (n,, n,, n,) where n,, n,, n, are
satisfying the equation det. (P -nl) =0, n, <n, < n..

[Note: I is an identity matrix of m;%\

The value of det. (adj N) is equal oe‘li-i")’B”u No

[Note : adj M denotes the adjoint of a square matrix M]

4 9%
: OK
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Paragraph
s 8
There exists a matrix Q such that PQP" =N, whereP=|2 1 0|.
0 0 1

Given N is a diagonal matrix of form N = diag. (n,, n,, n,) where n,, n,, n; are
satisfying the equation det. (P -nl) =0,n, <n, < n..

[Note: I is an identity matrix of or%getz):g]'ﬂ N0

If QT = Q + al, then the value of «is$ equal 't

® o
-1

=3
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Paragraph
s 9
There exists a matrix Q such that PQP' =N, whereP=|2 1 0|.
0 0 1

Given N is a diagonal matrix of form N = diag. (n,, n,, n,) where n,, n,, n, are
satisfying the equation det. (P -nl) =0, n, <n, < n..

[Note: I is an identity matrix of or%\
:ﬁ)’Ba.]u no

The trace of matrix P2%12 js equal
[Note: The trace of a matrix is the sum of its diagonal entries]

9 32012
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———, (RPP 1)

e
| 9~

E o f—) P
A v . -t~ ) S -
N © o B B o

Consider the equation 3x* — 18x3 + px? — 8qx + 3q = 0. The equation has

only positive real roots then the value of P is

q
1
8
ATDB.uno
4
1
4
8
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e (RPP 2)

.'--_“ u)—r’ —J - -iv'—/-_:l‘-'

If both the roots of the equation x* — 6ax + 2 — 2a + 9a% = 0 exceed 3 then

o3
“=3

1
B =

2 ATDB.uno
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(RPP 3)
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If f(x) = ax? + 6x — a has maximum value 10 then sum of all possible value(s)
of'a'is

-20
i ATDB.uNo
10

20
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(RPP 4)

Let a and B are roots of equation 7x* — 5x — 1 = 0, then
n

: 1 1
wow / \Ta=5y ' (7B-5)
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(RPP 5)

If a, B are the roots of the equation x* — 2x + 3, then the value of

10
Z(r + a)(r + B) is equal to
e |
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