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Sets, Relations and Functions

Formulae

Sets :
1. Asetis well defined class or collection of objects.
A set is described in the following two ways:

1 Roster or Tabulation or Enumeration method
ii.  Set Builder or Rule or Property method.

2. Types of sets:

i Null set or Empty set: It is denoted by ¢
or{ }

a. ¢ isunique

b. ¢ is subset of every set

c. ¢ is never written within brackets
i.e., { ¢ } is not the null set.

ii. Singleton set : The set { ¢} is a singleton
set.
iii.  Finite set: A= (a, e, i, 0, u} is a finite set.
a. Cardinal number of a finite set:
It is denoted by n(A) or o(A)
iv. Infinite set:
A=(1,2,3,4....} is an infinite set.
v. Equivalent set:
Two finite sets A and B are equivalent
if fn(A) = n(B)
vi. Equal sets:
Two sets A and B are equal iff A=B

vii. Universal set: Superset of all the sets. It
is usually denoted by Q or S or U or X.

viii. Power set: The family of all the subsets of
set S is called the power set of S.

It is denoted by P(S) i.e.,
PS)={T:T c S}

ix. Subsets: If Ais subset of B, then
AcB==acA=aecB
a. Every set is a subset of itself i.e.,

AcCcA

b. ¢ is a subset of every set.

c. IfAcBandBcC=>AcC
d A=BiffacBand BC A

Proper Subsets:
If A is a proper subset of B, then A < B.
a. IfA c B,wemayhaveB c A
b. Butif A < B, we cannot have
B c A.
3. Operations on Sets:
i Union of sets: Let A and B be two sets.
Then, A U B
={x:x € Aorx € B}
Ac AuBBUA
andA U B=B U A

i. /' Intersection of sets: Intersection of two
sets A and B is denoted by A N B

={x:x € Aand x € B)
ANBc A AnBc Band
ANnB=BnNA

iii. Disjoint sets: Two sets A and B are s.t.b
disjointif A N B= ¢
iv. Difference of sets: Let A and B be two

sets, then A— B = {x:x € Aand x € B}
and

B-A={x:xeBandx € A)
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a. A-BxB-A
The sets A—B,B—Aand A N B are
disjoint sets.
A-Bc AandB-AcC B
d A-¢=AandA-A=¢
It is denoted by A— B or A~ B or A\B
or C,B (complement of B in A).
v. Symmetric difference of two sets: is
denotedby A A B=(A-B) U (B-A)
=(AuB)-(ANnB)
vi. Complement of a set:

The complement of A with respect to U is
denoted by A' or A¢ or C(A) or U — A

e, A'={xeU:x ¢ A}

If X is the universal set and A, B € X, then
L. (A)=A

i X'=¢

. ¢'=X

v. ANA'=¢

v. AUA'=X

vii IfA c B,thenB' < A'

If A, B, C are subsets of universal set X,
then for

Union of sets Intersection of sets

i AUd=A And=9¢

i AUX=X AnX=A

. AUB=BUA ANB=BnA

iv.. (AuB)UC (AnB)NC
=AuU(BUC) =ANn(BNC)

V. AUA=A ANnA=A

vi. AcB AcB
=AuB=B =>ANnB=A

6.

10.

Distributive Properties of union and
intersection :

i AUuBNC)=(AuB)N(AUC)
i. ANBUC)=(AnB)UANC)
De-Morgan’s laws:
i (AUB)'=A'nB'
i. (AnB)'=A'UB'
iii. A-(BnC)=(A-B)u(A-0)
iv. A-(BuC)=(A-B)n(A-0C)
If A, B and C are any three sets, then
i ANnB-C)=(AnB)-(AnC)
i. AN(BAC)=(ANB)AANC)
ii. P(A)nP(B)=P(ANnB)
iv. 'P(A)UP(B)=P(AUB)
v. IfP(A)=P(B)=>A=B

where, P(A) is the power set of A.

More Results on operations on sets:

For any sets A and B, we have

L. AcCAUBBCAUBAUBCA,
AnBcB

i.. A-B=AnB,B-A=BnA'

. (A-B)nB=¢

iv. (A-B)UB=AUB

V. AcCcBSB'CcA'

vi. A-B=B-A

vih (AUB)N(AUB)=A

AuB=(A-B)u(B-A)U(AnB)

x. A-(A-B)=AnB

Xx. A-B=B-A< A=Band
AUB=ANB=A=B

Results on cardinal number of some sets:

If A, B and C are finite sets and U be the
universal set, then

i n(A U B)=n(A) +nB) if A and B are
disjoint sets.

i. n(A U B)=n(A)+nB)-n(A N B)
iii. n(AuB)=n(A-B)+n(B-—A)+n(ANB)
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iv. n(A)=n(A-B)+n(AnB) v. If AcB,then (AxB)Nn(BxA)=A’
n(B)=n(B-A)+n(ANB) vii If AcBandCcDthen AxCcBxD

Here n(A-B)=n(A)-n(ANB) Vi, (AxB)A(SxT)=(ANS)x(BAT),

and n(A -B)=n(AUB)-n(B) where S and T are two sets.
v. n(A")=n(U)-n(A) 2. Relation:
vii. n(A'nB')=n(ANB) If R is a relation from A to BthenR < A xB
ie,R < {(a,b):a € A,b € B}
Number of possible relations from A to B
viii. n(ANB'")=n(A)-n(ANB) =2m[if o(A) = m and o(B) = n]
4. Domain and Range of a Relation:

i Domain of R=(a:(a,b) € R}
-n(A'nB) ii. RangeofR={b:(a,b) € R}
If R is a relation from A to B,
then Dom (R) < A and Range (R) < B
=n(A)+n(B)+n(C)-n(ANB) (i.e., Co-domain)

—l’l(B A C) _ I’I(C A A) + I’I(A ABN C) 5. Inverse Relation:
The inverse of R, denoted by R is a relation

from B to A and is defined by

R'= {(b,a):(a,b) € R}

Thus,

xii. n(AAB) =n(A)+n(B)—2n(AmB) i (a,b) € R < (b,a) € R'vyac A,
xii. n(ANB'NC") beB

ii. Dom (R')= Range (R)

iii. Range (R™')=Dom (R)

vil. n(A'nB")=n(AnB)'=n(U)-n(ANB) 3.

ix. n(AnB)=n(AUB)-n(AnB

x. n(AuBuUC)

xi. IfA,ALA, .. A are disjoint sets, then
nA) UA, UA, ... U A)
=n(A) +n(A) +n(A) ... +n(A)

=n(A)—-n(ANnB)-n(AnC)

=n(A)-n(AnB)-n(AnC) iv. ' R)'=R
+n(ANBAC) 6. Equivalence Relation:

A relation R on a set ‘A’ is said to be
n(BNA'nC) equivalence relation on a iff
=n(B)-n(BNC)-n(BNA) i~ Itisreflexivei.e.,(a,a) € R v a € A

ii. Itis symmetrici.e., (a,b) € R

+n(ANBNC) ~ (ha)eRvabeA
n(CNA'nB") ii.  Itis transitive
—n(C)=n(CAA)-n(CAB) ie,(a,b) € Rand (b,c) € R
= (a,c)eR v a,b,c, € A
+n(ANBNC) iv. It is antisymmetric i.e., (a, b) € R and
Relations : (b,a) € R, thena=">.
1. Cartesian Product of sets : 7. Composition of two Relations: If A, B and C
AxB=1{(ab):acAandb € B}.IfA, B and are three sets suchthat R € AxBandS <

B x C, then SoOR < Ax Cand (SoR)'=R"
10S1. It is clear that aRb, bSc = a(SoR)c

C are three sets then,

i Ax(BUC)=(AxB)U(AxC)

Functions:
i Ax(BNnC)=(AxB)n(AxC) 1. f:X — Y: = fisafunction from set X to set
fi. Ax(B=C)=(AxB)=(AxC) Y,eifg) each element x € X, 3 aunique element
y .
iv. If Ac B, then (AxC)c (BxC) 2. Domain and Range:

i.  Domain: All possible values of x for which
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f(x) exists.
i.  Range : All possible values of f(x), for all
values of x.

ie,R=1{y e Y:y=1(x)}
ii. R, < Co-domain
3. One-One function or Injection:
A function f: X — Y is one-one iff

i X#Yy
= f(x) = {(y)
i f(x) = f(y)
=>x=y

4. Onto function or Surjection:

A function f : X — Y is onto iff Range of
f= Co-domain of f.

5. Into Function:

A function f: X — Y is an into function, if there
exists an element in Y having no pre-image in X.

6. Many-One function:

f: X — Y is amany-one function, if x,

3 x,y € X such thatx # y, but f(x) = f(y)
7. Bijective function:

A function both injective and surjective is called
bijective function.

8. Inverse of a function:

If f: X —> Y be a one-one, onto function, then
the mapping f': Y — X such that ! (y) =x is
called inverse of the function f: X — Y.

9. Modulus or Absolute value or Numerical

function:

x|=xifx>0
=—-xifx<0
=0ifx=0

forf:R - R,D,=R,R, =R"
10. Signum function:

sign(x) = mif x#=0
X
=0ifx=0
Or, sign (x)=1ifx>0
=-1ifx<0
=0ifx=0
Forf:R —» R,D=R
R=1{-1,0,1}
11. The Greatest Integer function or step

12.

13.

14.

15.

function or floor function:

Vx e R Let [x] denotes the greatest Integer in
X.

i [x]=xwhenx €1

i. [x]=0when0 < x<1

. [x]<xwhenx ¢ I

iv.. [x]=kwhenk < x<k+1,if xel

v. [x]<x<[x]+1
Even and Odd Function:
i.  Even function:

If f(— x) = f(x) Vx € domain
i.  Odd function:

If f(— x) = — f(x) Vx € domain
Periodic function:
A function f(x) is s.t.b periodic function if f(x +
T) = f(x) Vxe domain. Here the least + ve
value of T is called the period of the function.
Operations on functions:
Lo (f+g) (x)=1f(x) + g(x)
i (f-g) (x)=1(x) - g(x)
i (fg) (x) = f(x). g(x)
iv. (f/g)(x)= @; g(x)#0

g(x)

v. | (kH)(x) = kf(x)
Some special functions:
i iff(x +y) =f(x) + f(y), then f(x) = kx
i. ' if f(xy) = f(x) + f(y), then f(x) = log x
i,  if f(x +y) = {(x).f(y), then f(x) = e*

_— f(x)f(lj —f(x) + f[lj,
X X
then f(x)=x"+1
Shortcuts

If A has n elements, then P(A) has 2" elements.
The total number of subsets of a finite set
containing n elements is 2" .

Number of proper subsets of A, containing n
elements is 2" — 1.

Number of non-empty subsets of A, containing n
elements is 2" — 1

Number of elements in exactly two of the sets
A,Band C
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10.

11.

12.

13.

14.

15.

16.

17.

=n(ANB)+n(BNC)+n(CNA)
-3n(ANBNC)

Number of elements in exactly one of the sets
A, B and C.

=n(A)+n(B)+n(C)-2n(AnB)-2n(BNC)
—2n(AnC)+3n(AnBNC)

Number of elements which belong to exactly one
of Aor B

i.e., n(AAB) =n(A)+n(B)-2n(ANB)

The idnetiry relation on a set A is an
anti-symmetric relation.

The relation is ‘congruent to’ on the set T of all
triangles in a plane is a transitive relation.

IfR and S are two equivalence relations on a set
A, then R m Sisalso an equivalence relation on
A.

The union of two equivalence relations on a set
is not necessarily an equivalence relation on the
set.

The inverse of an equivalence relation is an
equivalence relation.

The number of functions from a finite set A into
afinite set B = [n(B)]"®

The number of one-one functions that can be
defined from a set A into a finite set B is

(B) .

"EP ifn(B) > n(A)

0 . otherwise

The number of onto functions, that can be defined
from a finite set A, containing n elements onto a
finite set B, containing 2 elements = 2" — 2

The number of onto functions from A to B where,
o(A)=m,o(B)=nandm > nis

i(_l)n—r n(:r rm
r=1

The number of bijections from a finite set A onto
a finite set B is

n(A)!; if n(A) = n(B)

0 ; otherwise

18. If o(A m B) =n then
o[(AxB)n(BxA)]=n’

19. If any line parallel to X-axis, cuts the graph of
the function almost one point, then function is
one-one.

20. If there is even a single line parallel to X-axis,
cuts the graph of the function atleast two points,
then function is many-one.

21. For, Domain and Range:

If function is in the form:
1. Jf(x), take f(x)>0
1
—, takef(x)>0
JI(X)
! takef(x) =0
IO
22. Periodic functions
Functions Period
sin" x,c0s"(x); if (n=even) i
sec" x,cosec”x; (if n is odd and fraction) 2n
[sinx |, [cosx |, |tanx |, | cotx |, | cosecX |,| secX | s
x—|x,sin(x —[x]), sin(x —[-x]),x —[-X] 1
sin " (sinx),cos ' (cosx) 2n
DY (L™ (7™, (1 e
2 2 2 2
\Jcosx, 1+c20sx 2n
(|sinx)+ |cosx [),sin* x + cos* x g
s X X
COSX +COS—+ COS[TJ + COS(f}) ......
2 2 2 .
2'n
X X
COosS ey + COS vy
(1) (5]
. T
cos(cosx) + cos(sinx) 5
sin(sin x) + sin(cosx) 21
. V2 sin(x + Ej
[sinx +cosx| 4 n
[sinx |+ |cosx| [sinx|+|cosx|
2sinx + 2cosx 2TC

MATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material

Sets, Relations and Functions

170

MULTIPLE CHOICE QUESTIONS

Classical Thinking

12.1 Sets

If B is the set whose elements are obtained by
adding 1 to each of the even numbers, then the
set builder notation of B is

a) B= {x:xiseven}

b) B={x:xisodd and x> 1}
¢) B={x:xisoddandx € Z}
d) B= {x:xis an integer}

AuUB =Aif
a) AcB b) Bc A
¢c) A=B d AnB=¢

If A and B are finite sets (non-empty), then
number of elements in A x B is

a) n(AuUB) b) n(ANB)

¢) n(A) x n(B) d) none of these
IfA={1,2,3},B={3,4, 5},C=1{4,5, 6}, then
AuBUC =

a) {1,2,3,4,5,6} b) {3}

c) {1,2,3,4,5} d) {1,3,5}

A c Band BcC, then

a) Bc A b) Cc A

¢c) CcB d) AcC

Which of the following is a true statement ?
a) Oe{} b) 0 € {{0}}

c) 0{0} d) O{0}

A—-(BuUC) isequal to

a) (A-B)u(A-0)

b) (AUB)-(AUC)

¢c) (A-B)-(A-0)

d) (A-B)n(A-0)

Let X={x/x e N,I < x < 8},A=
{1,2,3},
B=1{2,4,6},C={1,3,57},thenA'=
a) {1,3,5,7,8}

b) {4,5,6,7,8}

c) {2,4,6,8}

d) {4,5,7,8}

9.

10.

11.

12.

13.

14.

15.

16.

If A, B, C are any three sets, then A U(BNC)

is equal to

a) (AuB)N(AULC)

b) (AUB)U(AUC)

c) (AnB)N(ANC)

d) none of these

IfA = {2x/x € N} and B = {4x/x € N}, then
AUB=

a) {2,4,6,8,10,12,14,16,18,20....}

b) {4,8,12,16,20....}

c) {2,4,6,8,10,12,14, 16, 18,20}

d) {4,8,12,16,20}

(AUB)' is equal to

a) A'UB' b) A'nB'

¢) AnB d AUB
LetX={a,b,c,p,q, 1, Xy, Z},

A=1{b,q,y}, B={a, p,1,x,y] then (A N B)
a) {a,b,c,p,q,1X, 2z}

b) {a,c,p,1, X, 2}

c) {b,c,q,z}

d) {a,b,p,q,x, z}

If Q is the set of rational numbers and P is the
set of irrational numbers, then

a) PnQ=¢ b) PcQ
¢) QcP d P-Q=¢

The set of all prime numbers is
a) a finite set b) a singleton set
d) anull set

Two sets A and B are disjoint iff
a) AUB=¢ b) AnB=¢

¢) an infinite set

c) A-B=¢ d B-A=¢

If A, B, C are any three sets, then A x (B U C)
is equal to

a) (AxB) U (AxC)

b) (AxB) n (AxC)

c) AxB-AxC

d AxB-0)
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17.

18.

19.

20.

21.

22.

23.

24.

25.

LetX={1,2,3,4,5,6,7,8,9}

A= {2,4,5,7, 8}, B= {1, 3,5, 7},
C=1{4,6,8,9},thenA N (B U C)

a) AN (BnNO

b) Au B NCO)

¢c) (AN B)U (A NCQO

d) (AuB)U(AUQO

In a class of 100 students, 60 play cricket,
50 play volleyball and 28 play both. Find the

number of students who play atleast one of the
two games.

a) 18 b) 32
c) 110 d) 8
If A={x x is a natural number},

B = {x | x is an even number},

ANB=

a) {2,4,6,8} b) {1,3,5,7}
c) {2,4,6,8....} d) {1,3,5,7,..}
A-B=¢iff

a) AcB b) BCc A

c) A=B d) AnB=9¢
A N B=iff

a) AcB b) BCc A

c) A=B d AnB=¢

If B = {x|xis an even number},

C = {x | x is an odd number}, then BN C =
a) 4 b) {2,4,6,8....}
¢) {1,3,5,7,...} d) {0}
Sets A and B are such that A has 25 members,
B has 20 members and A U B has 35 members.
The number of members in the set AN B is

a) 10 b) 5

c) 15 d) 20

If A and B are disjoint, then n(A U B) is equal to
a) n(A) b) n(B)

¢) n(A) + n(B) d) n(A). n(B)

Out of 20 members in a family, 11 like to take tea
and 14 like coffee. Assume that each one likes
at least one of the two drinks. How many like
only tea and not coffee?

a) 9 b) 5

c) 11 d) 6

26.

27.

28.

29.

30.

31.

32.

33.

If A= {x]|xisamultiple of 2,x € N},

B = {x|xis amultiple of 5,x € N},

C = {x| x is a multiple of 10, x € N}, then
(AnB)nC=
a) {5,15,25,...} b) {10,15,20,...}
c) {5,10,15,20,...}  d) {10,20,30,...}
If n(A) = 10, n(B) = 6 and n(C) = 5 for three
disjoint sets A, B, C, thenn (A U B U C) equals
a) 11 b) 21
c) 1 d) 9
LetX={1,2,3,4,5,6,7,8,9}
A=1{2,4,5,7,8},B=1{1,3,5,7},
C=1{4,6,8,9},then AU(BNC)=
a) (AuB)n(AuC)
b)) An(BuUC
) (AnB)u((AnC
d AuBuU@AuUO
A — B is equal to
a) (A uB)-(AnB)
b) AnB'
¢) AnB
d)B-A

12.2 Relations

IfA={x:x*-5x+6=0}, B=1{2,4},
C={4,5},thenAx (B N C)is

a) {(2,4),3,4)}

b) {(4,2),(4,3)}

c){(2,4),(3,4),(4,4)}

d) {(2,2),(3,3),(4,4),(5,5)}
Y=1{1,2,3,4,5},A={1,2},B={3,4,5}and ¢
denote the null set. If A x B denotes the cartesian

product of sets A and B, then
(Y xA) N (Y xB)is

a) Y b) A

c)B d ¢

IfA= {0, 1} and B= {1, 0}, then A x B =

a) {(0,1),(1,0)} b) {(0,0),(1,1)}

c) AxA d) {(0,1),(0,0) (1, D)}
If A= {1,2} and B= {0, 1}, then A x B =

a) {(1,0),(L,1),(2,0), (2,1)}

b) {(1,0),(2,D)}

©) {(L,1),(1,2),(0,1)(0,2)}

d) {(1,0),(2,0) (0,0)}
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34. Ifn(A)=3,n(B) =4, thenn(A x A x B) is

a) 12 b)9
c) 16 d) 36

35. IfA={1,2,4},B={2,4,5},C={2,5}, then (A
~B)x (B-C)=
a) {(1,2),(1,5),(2,5)}
b) {(1,4)}
¢) (14)

d) {(1,2), (LA}

36. If n(A) =5and n(B) =2.1f a, b, c, d, e are
distinct and (a, 2), (b, 3), (c, 2), (d, 3), (e, 2) are
in A x B, find A and B.

a) A={ab,c,d,e},B={2,3}
b) A={ab,d,c,e},B={3, 1}
c) A={ab,c,d,e},B={2,2}
d) A={ab,c,e,d},B={3,3}

37. If A= {a,b} and B= {1, 2, 3} then
(AxB) n (BxA)=
a) {(a, 1), (a, 2),(a, 3), (b, 1), (b, 2), (b, 3)}
b) {(1,a),(1,b),(2,a),(2,b),(3,a),(3,b)}
¢) {(a,a), (b, b), (a,b), (b, a)}
d) ¢

38. IfAxB={(a, 1), (a, 5), (a, 2), (b, 2), (b, 5),
(b,D},then B x A=
a) {(a, 1), (a,5), (a,2), (b, 2), (b,5), (b, 1)}
b) {(1,a),(5,a),(2,a),(2,b),(5,b),(1,b)}
¢) {(1,a),(a,5),(2,a),(2,b), (5,b), (1,b)}
d) does not exist

39. If A, B and C are any three sets, then A X (B —
C) is equal to
a) (AxB) U (AxC)
b) (AXxB) N (AxC)
¢) (AxB)-(AxQO)
d) none of these

40. The domain of the relation
R={(1,3),(3,5),(2,6)} is
a) 1,3and2 b) {1,3,2}
c) {3,5,6} d) 3,5and 6

41. IfA={1,2,3},B={3,4,5},then (A N B) xAis
a) {(1,3),(2,3)(3,3)}
b) {(3,1),(3,2),(3,3)}
c) {(1.3),(3,1),(3,2)}
d) {(1,3),(2,4),(3,5)}

42.

43.

44.

45.

46.

47.

48.

49.

50.

Let R = {(a, a)} be arelation on a set A. Then R
is

a) Symmetric

b) Antisymmetric

¢) Symmetric and antisymmetric

d) Neither symmetric nor anti-symmetric

InthesetA={1,2,3,4,5}, arelation R is defined
by R={(x,y)|X,y € Aand x <y}. Then R is

a) Reflexive
b) Symmetric
c¢) Transitive
d) An equivalence relation

IfR c AxBand S < B x C be two relations,
then (SoR) ! =

a) S'oR™!
¢) SoR

b) R!' oS!
d) RoS

12.3  Functions

If a function f(x) is given as f(x) = x — 3x + 2 for
allx € R, then f(-1) =

a) 6 b) 0

c) 2 d) 8

If a function f(x) is given as f(x) = x> — 3x + 2
for all x € R, then f(a+h) =
a)a’+(2a+3)h—-3a+2+h?

b) a2+ (2a—3)h +3a+ 2 +h?
c)a’+(2a-3)h-3a+2+h?
dya’+(a+3)h+3a+2+h?

If f(x) = ax + 6 and f(1) = 11, then a =

a) 6 b) 17

c) 11 d 5
Iff(x)=x*—6x+5,0 < x < 4then f(8) =
a) 5 b) 21

c) 11 d) does not exist

If f(x) = 3x — 1, g(x) = x*> + 1 then f [g(x)] =
a) 3x*+2 b) 9x2

c) 3x2-2 d) 9x?

A function f'is said to be even, if
a) f(x) = —f(x)

b) f(=¢) f(- x) = - f(x)

¢) f(=x) =-f(x)

d) none of these
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51.

52.

53.

54.

55.

56.

57.

58.

Which of the following is a polynomial function?

x* =1

X

,Xx#0

a)

b) x3+3x2—4x+\/§x_2

3x*+7x -1

¢ 3

d) 2x% ++/x +1

Iff(x)=4x—-x%thenf(a+1)-fla—1)=

a) 42 -a) b) 2(4 — a)

c) 42 +a) d) 2(4 + a)

The function

f:R > R:f(x)=Lifx>0
=0;ifx=0
=—-1;ifx<O0isa

a) rational function

b) modulus function

¢) signum function

d) sine function

x—1 1
If f(x)=——, then f| —— | equals
= [f( )j E

X
a) 0 b) 1
1
c) x d) N

If f(x) = x%, g(x) = 5x — 6, then g[f(x)] =
a) 25x*—60x+36 b) 5x*+6
c) 25x*+60x—36 d) 5x*-6

If f(x)=x" +l, x # 0 then (lJ:
X

X
L—i—x b l+x2

a) <2 ) X
L_X d l_xz

c) X2 ) X

Letf:R - Randg: R — R be given by
f(.x) = x* and g(x) = x* + 1, then (fog) (x)
a) x0+1 b) x6—1

c) (x*— 1) d) x>+ 1)
Iff(x)=x*-6x+9,0 < x < 4, then f(3) =
a) 4 b) 1

c)0 d) does not exist

59.

60.

61.

62.

63.

64.

65.

1
If f(x) = o7’ then dom(f) =

snf) o

5
0) [7, wj d)

Find [2.75], if [x] denotes greatest integer not
greater than x ?

a) 2 b) 3
¢) 0.75 d) 1.75

If f(x) = x* + 1, then the value of (fof) (x) is
equal to

a) x*+1
c) x*+x2+1
The diagram given below shows that

b) x*+2x2+2
d) none of these

f:A— B

a) fis a function from A to B
b) fis a one-one function from A to B
c) fis a bijection from A to B

d) fis not a function.

Iff(x)=1 —l, then f[f(ln is
X X

1
1+x

1
a) o b)

X 1

d)

)

If for two functions g and f, gof is both injective
and surjective, then which of the following is true?

x—1 x—1

a) gand f should be injective and surjective

b) g should be injective and surjective

c) fshould be injective and surjective

d) None of them may be surjective and injective
Domain of function f(x) = sin™! 5x is

11 11
o [55) ws

¢) R
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66. Domain of the function log [x* — 9| is
a) R b) R—[-3, 3]
¢) R—{-3,3} d) {-3,3}
67. Domain of the function ./log {(5x —x*)/6} is
a) (2,3) b) [2,3]
¢) [1,2] d) [1,3]
68. Inverse of the functiony =2x -3 isx+ 3 is
x+3 b x-3
9 ) 72
| d 1
9 %3 —
2
69. Domain of the function f(x) =w is
X +x—-6
a) {x:xeR,x#3}
b) {x:xeR,x#2}
¢) {x:xeR}
d) {x:xeR,x#2,x#-3}
3x+4 Tx+4
70. If f(x)= ,g(x) = then f[g(x)] =
(x)= 2 a(x) =~ then Flg(x)]
a) —41 b) x
c) —Xx d) 41

Critical Thinking

12.1 Sets
A-B=B-Aif
a) AcB b) Bc A
c) AnB=¢ d A=B

Which of the following is the empty set ?
a) {x:xis areal number and x*— 1 =0}
b) {x:xis areal number and x> + 1 =0}
¢) {x:xis areal number and x> -9 = 0}
d) {x:xisareal number and x> =x + 2}

Which of the following is not true ?

a) (AnB)c A b) AcAUB

c) (A-B)c A d) Ac(A-B)

If A ={x/6x*+x-15=0},
B = {x/2x* - 5x + 3 =0} and
C={x2x*—x-3=0},then ANBNC=

5 3 3
2 {‘E’E} R {1’2}
3 3

Let X ={x/x € N, 1 < x < 8}, A= {1,2,3},
B={2,4,6},C={1,3,5,7},then(A U B)' =
a) {5,7,8} b) {1,3,5,6,7,8}

c) {2,4,6,8} d) {1,3,5,7,8}

Which of the following is an empty set ?

a) The set of prime numbers which are even.
b) The solution set of the equation

M_L_g:o’xe}{
x+1 x+1

c) (AxB) n (B x A) where A and B are

disjoint.

d) The set of reals which satisfy
x*+tk+i-1=0

A — B is equal to

a) B-A b) AUB

¢) AnB d) A-(AnB)

In a group of 20 adults, there are 8 males and

9 vegetarians. Find the number of female non-
vegetarians, ifthe group contains 5 male vegetarians?

a) 4 b) 8
o) 12 d) 10
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9. IfA= {x|xisamultiple of 2, x € N},
B = {x | x is a multiple of 5, x € N},
C = {x|xis amultiple of 10, x € N}, then
ANn(BUC)=
a) {10,20,30,...}
b) {5,10,20,...}
c) {4,8,10,12,...}
d) {2,4,5,15,...}
10. If X is the universal set and A, B are subsets of
X such that n(X) =99, n(A") = 80, n(B') = 85 and
n(A N B)' =94, then n(A U B) =
a) 33 b) 14
c) 28 d) 29
11. IfA={(a,b):2a+b=15,a,be W} thenA=
a) {(0,5),(1,3),(2,2)}
b) {(0.,5),(1,4), (2,1)}
¢) {(0,5),(1,3),(2, 1)}
d) {(1,1),(2,2),(3,3)}
12. A= {x/x*-Tx+ 12 =0},
B= {x/x*-x-12=0}, thenA N B=
a) {3} b) {4}
c) {-3,3,4} d) {345}
13. IfA={1, 2,3, 4,5}, then the number of proper
subsets of A is

a) 120 b) 30
c) 31 d) 32
14. Which of the following is not true?
a) 0 €{0, {0}}
b) {0} € {0, {0}}
¢) {0} < {0,{0}}
d) Oc {0, {0}}

15. Inaclass of 120 students, 46 play chess, 30 play
table tennis and 40 play carrom, 14 play chess
and table tennis, 10 play table tennis and carrom,
8 play chess and carrom, and 30 students do

not play any of these games. How many play
chess, table tennis and carrom?

a) 8 b) 6
c) 10 d) 4

16. Which of the following set is not a null set?
a) P={x/x € N,2x + 1 is even}
b) Q= {x/x € I, x? is not positive}
¢) R={x/x € N, x is odd and x?* is even}
d) S={x/xeR,x*+1=0}

17.

18.

19.

20.

21.

22.

23.

24.

If A and B are any two sets, then
(AUB)-(AnB)=

a) A-B b) B-A

¢) (A-B) U (B —A)d) none of these
B={x/x*-x—-12=0}
C={x/x*-8x+15=0},thenB U C=

a) {345} b) {34}

C) {_3’39455} d) {_39435}

If A is any set, then

a) AUA'=¢ b) AnA'=X
c) AnA'=¢ d) none of these

In a consumer - preference survey of an item,
fifteen were found to use Brand A, twenty were
found to use Brand B, five were found to be in
the habit of using both brands A and B. Find the
number of consumers using at least one of the
two brands of the item.

a) 30 b) 20

c) 15 d) 35

A ={x|x*-9x +20 =0},

B={x|x*+ 13x+42 =0}
C={x|x*-3x—70=0} and the universal set
X={7,-6,4,5,10,12},then An(BNC)=
a) {~7,-6,4,5,10}

b) {4.,5,10}

c) {~7,4,5,10}

d).¢

In a group of 100 children, 62 like pizza, 47 like
burger and 36 like both. Find the number of
students who like pizza but not burger.

a) 26 b) 15

c) 36 d) 30

IfA = {a e i,0,u},C={p,qrt,...,z} and
X = {a,b,c,....,z} is theuniversal set, then (A
u Q)=

a) AnC b) A'nC'

&) AUC] d) (ANC)'

In a group of 50 persons, everyone takes either
tea or coffee. If 35 take tea and 25 take coffee,
then the number of persons who take tea only
(and not coffee) is
a) 10
c) 35

b) 25
d) 30
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

LetA={(x,y):y=¢% xeR}
B={x,y):y=¢* xeR}Then

a) AnB=¢ b) AnB=¢

c) AUB=R"? d) None of these

If A and B are two sets, then AnN(AUB)' is
equal to

a) A b) B

c) ¢ d AnB

If A and B are two sets then
(A-B)uU(B-A)U(ANB) isequal to

a) AUB b) AnB

c) A d) B'

Let U be the universal setand A U B U C=1,
then {(A-B) U (B-C) u (C-A)}'is equal
to

a) AuBuUC b) Au (B n O
c)AnBnNC dAnBUO

In a battle 70 % of the combatants lost one eye,

80 % an ear, 75 % an arm, 85 % a leg, x % lost
all the four limbs. The minimum value of x is

a) 10 b) 12
c) 15 d 9
A survey shows that 63 % of the Americans like

cheese whereas 76 % like apples. If x % of the
Americans like both cheese and apples; then

a) x=39 b) x=63
c) 39 <x <63 d) 39<x<63

If (1, 3), (2, 5) and (3, 3) are three elements of
A X B and the total number of elements in A x B
is 6, then the remaining elements of A x B are

a) (1,5);(2,3);(3,5) b) (5,1):(3,2); (5,3)
¢) (1,5);(2,3);(5,3) d) (1,3);(2,5);(3,3)
A-B=Aiff
a) Ac B b) Bc A
c) A=B d AnB=¢
If C= {x/x1is an odd number},

D = {x/x is a prime number}, then C N D =
a) {2,4,6,8....} b) ¢
c) {1,2,3,4,5,..} d) {3,5,7,11,...}
[fX={8—-7n-1:n € N} and
Y ={49(n—1):n € N} then
a) XY b) Y X
c) X=Y d) None of these

35.

36.

37.

38.

39.

40.

41.

42.

12.2 Relations

If R is a set of all real numbers then what does
cartesian product R X R x R represent ?

a) set of all points in space

b) set of all points in XY plane

c¢) setofpoints, only in 1st Quadrant of XY plane
d) R?

IfA={a,b,c,d} and B= {1, 2, 3}, then which
of the following is a relation from A to B ?

a) R,={(a,1),(2,b),(c.3)}

b) R={(a, 1), (d, 3), (b, 2), (b, 3)}

¢) R={(1,2),(2,b),(3,c)}

d) R,={(a, 1), (b,2), (c, 3), 3, d)}

Let A and B be two sets such that A x B =
{(a, 1), (b, 3), (a, 3), (b, 1), (a, 2), (b, 2)}, Then,
a) A={1,2,3}and B= {a,b}

b) A= {a,b} and B={1,2, 3}

c) A={1,2,3} and B < {a, b}

d) Ac{a,b}and B c {1,2,3}

The cartesian product A X A has 9 elements

among which are found (- 1,0) and (0, 1). Then
the set A is

a) {-1,0,1} b) {-1,0,2}

¢) {~1,11,10} d) {~2,0,2}

IfA= {a, b}, B={c,d}, C= {d, e}, then {(a, c),
(a, d), (a, ¢), (b, ¢), (b, d), (b, &)} =
a)AnBuUulC) bAUBNO

c) Ax(Bu Q) d AxB n O

Let A and B be two sets such that A x B has
6 elements. If three elements of A x B are
{(1,4),(2,6),(3,6)}, then

a) A={1,2} and B= {3,4, 6}

b) A={4,6} and B= {1,2, 3}

c) A={l,2,3tand B={4,6}

d) A={1,2,4} and B= {3, 6}

Let A= {1, 2, 3}. The total number of distinct
relations, that can be defined over A is

a) 2° b) 6

c) 8 d 9

LetP={(x,y) | x*+y*=1,X,y € R}. ThenP is
a) Reflexive b) Symmetric

¢) Transitive d) Anti-symmetric
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43.

44.

45.

46.

47.

48.

49.

50.

Let R be an equivalence relation on a finite set A
having n elements. Then the number of ordered
pairsin R is

a) Less than n

b) Greater than or equal to n

c¢) Less than or equal to n

d) not equal ton

If R be a relation < from A = {1,2, 3, 4} to
B ={1,3,5}1ie,(a,b) € R <& a<b, then
Ro R'is

a) {(1,3),(1,5),(2,3),(2,5),(3,5),(4,5)}

b) {3.1)(5,1),(3,2),(5,2),(5,3), (5, 4)}

©) {3,3),(3,5).(5,3), (5,5}

d) {3,3)(3,4), (4,5}

Let n(A) = n, then the number of all relations on
Ais

a) 2" b) 2

c) 2" d) n?

If R is a relation from a finite set A having m

elements to a finite set B having n elements, then
the number of relations from A to B is

a) 2m b) 2m—1

¢) 2mn d) m"

IfR={(x,y)|x,y € Z, x>+ y* < 4} isarelation
in Z, then domain of R is

a) {0,1,2} b) {0,—1—2}

c) {~2,-1,0,1,2} d) {~2,-1,0,1}

The relation R defined in N as aRb < b is
divisible by a is

a) Reflexive but not symmetric

b) Symmetric but not transitive

¢) Symmetric and transitive

d) Symmetric

The relation "is subset of " on the power set P(A)
of asetAis

a) Symmetric

b) Anti-symmetric

¢) Equivalency relation

d) None of these

R is a relation from {11, 12, 13} to {8, 10, 12}
defined by y = x — 3. Then R is

a) {(8,11),(10,13)} b) {(11,18), (13, 10)}
¢) (8,11} d) {10,13}

51.

52.

53.

54.

55.

56.

57.

Let R be a relation on a set A such that
R =R thenR is

a) Reflexive b) Symmetric
¢) Transitive d) Not symmetric

Which one of the following relations on R is an
equivalence relation

a) aR, b < |a] = |b|

b) aRb < a>b

¢) aR,b < adivides b

d) aR, < a<b

The relation “congruence modulo m” is
a) Reflexive only

b) Transitive only

¢) Symmetric only

d) An equivalence relation
12.3 Functions

LetA={1,2,3} and

B = {2, 3, 4}, then which of the following is a
function from Ato B ?

a) {(1,2),(1.3),(2,3),(3,3)}

b) {(0,3), (2,4}

¢) 1(1,3),(2,3),3,3)}

d) {(1,2),(2,3),(3,4),(3,2)}

If f(x) = ax* + bx + 2 and f(1) = 3, f(4) = 42, then
a and b respectively are

a)—3,2 b) 3,2

c)—2,3 d 3,-2

If£={(1,4), (2,5),(3,6)} and
g={(4,8),(5,7),(6,9)}, then gof is

a) {}

b) {(1,8),(2,7),(3,9)}

o) {(1,7),(2,8),(3,9);}

d) {(1,8),(2,5),(3,9)}

If for non-zero x, a.f(x) + b.f (1)21_5’
X) X

where a = b, then f (2) =

3(2b+3a) 3(2b-3a)
a) 2(a’ —b?) b) 2(a —b?)

3(3a—2b) 6

2(a’ —b?) 9 a+b
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58. The range of the function f(x)= X

1 11
o |03 ) 2
1 1 1
¢) [ 2,0} d) [—5, oju(o,ﬂ

59. Iff: R — R is defined as f (x) = x> — 3x + 4 for
all x € R, then f' (2) is equal to

is

1+ x>

a) {12} b) (1,2)
c) [1,2] d) none of these
. 1+x° .
60. The range of the function, f(x)=———1is
X
a) (0,1) b) [0,1]
) (o) d) I, )

61. 1f £(x) ==L then f(ax)=
x+1

f(x)+a
D) T+ af(x)

(a—Df(x)+a+1
(a+Df(x)+(a—1)

b)

(a+DHf(x)+a -1
(a—-Dfx)+(a+1)

flox) -1

T

62. If f(x)=x+l, such that
X

[f(x)] = f(x*) + Af (ij, then A =

a) 1 b) 3
c) -3 d -1
63. The diagram given below shows that

|

f A

64.

65.

66.

67.

68.

69.

70.

a) fis a function from Ato B

b) fis a one-one function from A to B
¢) fisan onto function from A to B
d) fis not a function.

1

Range of the function f(x)= is

3x+2

a) R b R- {0}
2
c) (0, ) d) R—{—E}

2 f—
The range of the function f(x)= X o342 is

a) R—[%, 1}

c) R— {1} d R-{-3,2}
The domain of the function

x> +x-6

b) R

f(x)=\/x2 -5x+6 +\/2x+8—x2, is

a) [2,3] b) [-2.4]

©) [-2,2] U [3,4] d) [-2,1] U [2,4]

Let f be a real valued function, satisfying
f(x + y) = f (x) f(y) for all x,y € R Such that,
f(1)=a. Then, f (x) =

b) ax

d) logx

Which of the following functions is an odd
function ?

a) a¥

c) x*

a) f(x)=\/1+x+x2 —J1-x+x

by F(x)=x [a" +1)
a* -1

1-x?

¢) f(x)=log, (m]

d) f(x) =k (constant)

If £(x) =3 and t=% then £(t) is
4x -5 4x —1
a) — X b) 17x
c) X d —17x
If f(x) = x2 — 2x + 3, then the value of x for

which f(x) = f(x + 1) is
a) 12 b) 1/3
c) 1 d) 3
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71. Domain of the function f(x) =, / X s
1+x

a) (—o,—-1)U[0,0) b) R
¢) [0, «) d) (—oo,—1)
72. Iff: R— {3} > R - {1} be defined by

-2
f(X)=X—, then f is
x—-3

a) one-one into b) one-one onto

¢) many-one into d) many-one onto

73. Let f(x)=x,g(x) :l and
X

h(x) = f (x) g (x), then h (x) = 1 iff
a) X is a real number

b) x is a rational number

¢) X is an irrational number

d) x is a real number = 0

74. Range of the function f(x) =+/x* +x +1 equal

to
V3
a) [0, o] b) | 5%
3 -3
C) (T,TJ d) (O, 0)

75. Which of the following is an even function ?

a) Jx b) x* + sin® x

¢) sin®x d) all of above

76. If f(x) =1L, then f[f {f (x)}] is equal to
-X

x—1
a) —— b) f(x)
X
c) X d) —x
Y
4
y=1
77. X'« = »X is the graph of
—
y=-1
Y'

78.

79.

80.

81.

82.

83.

84.

a) Modulus function b) Step function
c¢) Signum function d) Rational function

Mapping f : R — R which is defined as
f(x) = cos X, x € R will be

a) Neither one-one nor onto
b) One-one

¢) Onto

d) One-one onto

If f: R — R, then f(x) = [x] is
a) One-one but not onto

b) Onto but not one-one

¢) One-one and onto

d) Many-one
£:[0, 0] — [0, o] and f(x) = ——, then fis
1+x

a) One-one and onto
b) One-one but not onto
¢) Onto but not one-one

d) Neither one-one nor onto

Domain and range of f(x):@are

respectively

a) R[-1,1] b) R— {3}, {1, -1}
c) R",R d) None of these
Let £(0) = sin0 (sinO + sin 30), then f(0)
a) > 0 only when® > 0

b) < 0 for all real 0

¢) > 0 for all real 6

d) < 0only when6 < 0

If f be the greatest integer function and g be the
modulus function, then

5 5
(gof) (_Ej — (fog) (—5) =

a) 1 b) — 1

c) 2 d) 4

If R denotes the set of all real numbers, then the
function f: R — R defined by f(x) = [x] is

a) One-one only

b) Onto only

¢) Both one-one and onto

d) Neither one-one nor onto
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85. Ifin greatest integer function, the domain is a set

of real numbers, then range will be set of
a) Real numbers

b) Rational numbers

¢) Imaginary numbers

d) Integers

86. If the domain of function f(x) = x> — 6x + 1 is

(—o0, ), then the range of function is

a) (-, ) b) [-2, )
c) (-2,3) d) (-, -2)
87. Domain of the function M is
X
a) 1,1 b) (-1, 1)- {0}
c) [-1,1] d) [-1, 1]-1{0}

88. The interval for which
sin”' x+/Xx +cos™ vx =§ holds

a) [0, ) b) [0, 3]
c) [0,1] d) [0,2]

89. The domain of sin™ [log (%ﬂ is

a) [1,9] b) (—1,9)
c) [-9,1] d) [-9,-1]
90. Given the function f(x)= il (a>2).
Then, fix +y) + f(x —y) =
a) 2f(x).f(y) b) f(x).f(y)
f(x)
) Ty d) f(x) + f(y)

Competitive Thinking

12.1 Sets

Two finite sets have m and n elements. The total
number of subsets of the first set is 56 more than
the total number of subsets of the second set.
The values of m and n are

a) 7,6 b) 6,3
c) 5,1 d) 8,7
Suppose A, A, A, ... A, are thirty sets
each having 5 elements and B ,B,, ........ B, are

n sets each with 3 elements.

30 n
Let U A, =UBj =S and each elements of S

i=1 i=1
belongs to exactly 10 of the A and exactly 9 of
the Bj'S . Then n is equal to

a) 15 b) 3

c) 45 d) 35

The set A= {x : x € R, x> = 16 and 2x = 6}
equals

a) ¢ b) {14,3,4}
¢) {3} d) {4}

If the sets A and B are defined as
A= {(x,y) :y=¢*x € R};
B={(x,y):y=x,x € R}, then
a) BCc A

b) AcC B

c)-AnB=¢

d AUB=A

IfX= {4"-3n-1:n € Nand
Y={9(n-1):n € N}, then X U Y is equal to
a) X

b) Y

c) N

d) None of these

In a town of 10,000 families it was found that
40% family buy newspaper A, 20% buy
newspaper B and 10% families buy newspaper
C, 5% families buy A and B, 3% buy B and C
and 4% buy A and C. If 2% families buy all the
three newspapers, then number of families which
buy A only is

a) 3100 b) 3300

c) 2900 d) 1400
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10.

11.

12.

13.

14.

If A, B and C are non-empty sets, then
(A-B) U (B-A) equals

a) (AuB)-B

b) A-(AnB)

¢) (AUB)-(ANnB)

d) (AnB)U(AUB)

If P, Q and R are subsets of a set A, then
R X (Pc ()] Qc)c =

a) RxP)n (RxQ)

b) RxQ)—(RxP)

¢) RxP)u (RxQ)

d) (a) and (b)

In rule method the null set is represented by

a) {} b) ¢

c) {xxx=x} d) {x:x #x}

The number of non-empty subsets of the set
{1,2,3,4} is

a) 15 b) 14

c) 16 d) 17

If A, B, C be three sets such that

AuUuB=AuCand AnB=AnNC, then

a) A=B b) B=C

c) A=C d A=B=C
IfN = {an:n € N}, then N, N, =
a) N, b) N

c) N, d) Ny

Out of 800 boys in a school, 224 played cricket,
240 played hockey and 336 played basketball.
Of'the total, 64 played both basketball and hockey;
80 played cricket and basketball and 40 played
cricket and hockey; 24 played all the three games.
The number of boys who did not play any game
is

a) 128 b) 216

c) 240 d) 160

In a class of 30 pupils, 12 take needle work,
16 take physics and 18 take history. If all the
30 students take at least one subject and no one

takes all three then the number of pupils taking
2 subjects is

a) 16 b) 6
c) 8 d) 20

15.

16.

17.

18.

19.

20.

21.

22.

The number of elements in the set
{(a,b):2a*+3b?’=35,a,b € Z}, where Z is the
set of all integers, is

a) 2 b) 4

c) 8 d) 12

A set contains 2n + 1 elements. The number of

subsets of this set containing more than n
elements is equal to

a) 2n! b) 2°

c oo+l d) 22

Which of the following is a true statement ?
a) {a} e (a,b,c} b) {a} < {a, b, c}
c) de{ab,c} d) None of these

If A= {x: x is a multiple of 4} and

B = {x:xisamultiple of 6} then A — B consists
of all multiples of

a) 16 b) 12

c) 8 d) 4

A class has 175 students. The following data
shows the number of students obtaining one or
more subjects. Mathematics 100, Physics
70, Chemistry 40; Mathematics and Physics
30, Mathematics and Chemistry 28, Physics and
Chemistry 23; Mathematics, Physics and
Chemistry 18. How many students have offered
Mathematics alone

a) 35 b) 48

¢) 60 d) 22

Consider the following relations :

1. A-B=A-(A N B)

2. A=(An B)u (A-B)

3. A-BuC)=(A-B) U (A-C)
which of these is/are correct

a) land 3 b) 2 only

c) 2and 3 d) 1and2

If two sets A and B are having 99 elements in
common, then the number of elements common
to each of the sets A x B and B x A are

a) 2% b) 992

c) 100 d) 18

Given n(U) = 20, n(A) = 12, n(B) = 9,
n(A N B) =4, where U is the universal set, A
and B are subsets of U, then n((A U B)%) =

a) 17 b) 9
c) 14 d) 3
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9

23. SetsAand B have 3 and 6 elements respectively. | 33. The shaded region in the figure represents
What can be the minimum number of elements
inAu B
a) 3 b) 6
c)9 d) 18
24, IfA=[(x,y):x*+y*=25] and
B=[(x,y): x*+9y*= 144, then A N B contains
a) One point b) Three points a) AnB
¢) Two points d) Four points b) AUB
25. Inacollege of 300 students, every student reads c) B-A
50 sudents The no ofnewspeper s | O A-BUEB=A)
a) At least 30 b) Atmost 20 34. IfA= {x|xisarootof x’—1 =0},
c) Exactly 25 d) Exactly 30 B = {x|x is aroot of x>— 2x+ 1 =0}, then
26. Ifn(A) =28 and n(A n B) =2, then a) ANB=A b) AUB=¢
n[(A N B)' N A]is equal to
a) 2 b) 4 ¢) AUB=A d AnB=¢
c) 6 d) 8 35. The value of
27. For any two sets A and B, A — (A — B) equals (AU BuUCnNA N BN C)nC is
a) B b) A- B a) Bn Ce
c)AnB d) A°n B¢ b) B C*
28. Let X andY be the sets of all positive divisors of ¢)BnC
o o gy (ot |
a) 4 b) 6 36. Inaclass of 60 students, 25 students play cricket
0) 8 d) 12 and 20 students play tennis and 10 students play
both the games, then the number of students who
29. Three sets A, B, C are such that A=B m C and BV neither is
B=C n A, then play
a) A c B b) A > B ) e b) 0
¢)A=B d) Ac B c) 25 d) 35
30. For any two sets A and B if 37. The set A= {x :[2x + 3| <7} is equal to the set
ANnX=BnNn X#¢ andAuX=B u X for a) D={x:0<x+5<7}
some set X, then b) B={x:-3<x<T7}
a) AAB=ANB b)A=B ¢) E={x:-7<x<7}
c) B-A=A n B d) None of these d) C={x:-13<2x<4}
31. Ifthe set A contains 5 elements, then the number | 38. There is a group of 265 persons who like either
of elements in the power set P(A) is equal to singing or dancing or painting. In this group
a) 32 b) 25 200 like singing, 110 like dancing and 55 like
c) 16 d) 8 painting. If 60 persons like both singing and
32. 25 people for programme A, 50 people for dancing, 30 like both singing and painting and
progamme B, 10 people for both. So, the number 10 like all three activities, then the number of
of employee employed only for programme A are persons who like only dancing and painting is
a) 15 b) 20 a) 10 b) 20
c) 35 d) 40 ¢) 30 d) 40
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39.

40.

41.

42.

43.

44.

45.

46.

12.2 Relations
LetA={2,4, 6, 8}. Arelation R on A is defined
by R={(2,4),(4,2),(4,6),(6,4)}. Then R is
a) Anti-symmetric  b) Reflexive
¢) Symmetric d) Transitive

Let A= {a, b, c} and B = {1, 2}. Consider a
relation R defined from set A to set B. Then R |
is equal to set

a) A b) B

c) AxB d) BxA

Let R, be a relation defined by

R = {(a,b)a = b,a,b € R}. Thenr, is

a) An equivalence relation on R

b) Reflexive, transitive but not symmetric

¢) Symmetric, transitive but not reflexive

d) Neither transitive nor reflexive but symmetric

In order that a relation R defined on a not empty
set A is an equivalence relation, it sufficient, if R

a) Is reflexive

b) Is symmetric

c¢) Is transitive

d) Possesses all the above three properties

Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12}
3,9), (3, 12), (3, 6)} be a relation on the
A=1{3,6,9, 12}. Then relation is

a) Anequivalence relation

b) Reflexive and symmetric only
¢) Reflexive and transitive only
d) Reflexive only

LetR={(1,3),(4,2),(2,4),(2,3),(3,1)} bearelation
onthesetA={1,2,3,4}. Thenrelation R is

a) Reflexive b) Transitive
¢) Not symmetric d) A function

If A is the set of even natural numbers less than
8 and B is the set of prime numbers less than
7, then the number of relations from A to B is

a) 2° b 9?

c)9 d) 2°1

LetRbe therelation onthesetR ofall real numbers
definedbyaR biff |a—b| < 1. ThenR is

a) Reflexive and Symmetric

b) Symmetric only

¢) Transitive only

d) Anti-symmetric only

47.

48.

49.

50.

51.

52.

53.

The number of reflexive relations of a set with
four elements is equal to

a) 216 b) 212

c) 28 d) 2¢
IfA=(ab,c},B={b,c,d} and
C={a,d,c},then(A-B)x (B N C) =

a) {(a, c), (a, d)}

b) {(a,b),(c.,d)}

¢) {(c, a), (a, d)}

d) {(a, ¢), (a, d), (b, d)}

The relation R defined in N as aRb < b is
divisible by a is

a) Reflexive but not symmetric

b) Symmetric but not transitive

¢) Symmetric and transitive

d) None of these

Let r be a relation from R (set of real numbers)
to R defined by r = {(a, b) a,b € R and

a—b+ /3 isanirrational number}. The relation
ris

a) an equivalence relation

b) reflexive only

¢) symmetric only

d) transitive only

Let a relation R in the set N of natural numbers
be defined as

Xx,y) © x2—4xy +3y’=0 V¥x,y € N. The
relation R is

a) reflexive

b) symmetric

c) transitive

d) an equivalence relation

LetA={x,y,z} and B={a, b, c, d}. Which one
of the following is not a relation from A to B?
a) {(x,a), (x, ©)}

b) {(y.0), (v, d)}

¢) {(z a),(z,d)}

d) {(z,b),(y,b), (a,d)}

R < A x A (where A # 0) is an equivalence
relation if R is

a) Reflexive, symmetric but not transitive

b) Reflexive, niether symmetric nor transitive
¢) Reflexive, symmetric and transitive

d) None of these
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54.

55.

56.

57.

58.

59.

60.

On the set N of all natural numbers define the
relation R by aRb iff the G. C. D. of aand b is 2.
Then R is

a) reflexive but not symmetric

b) symmetric only

¢) reflexive and transitive

d) reflexive, symmetric and transitive

Let W denote the words in English dictionary.
Define the relation R by R = {(x,y) € W x W:
the words x and y have at least one letter in
common), then R is

a) reflexive, not symmetric and transitive

b) not reflexive, symmetric and transitive

c¢) reflexive, symmetric and not transitive

d) reflexive, symmetric and transitive

For any two real numbers 0 and ¢, we define
OR ¢ if and only if sec? 6 — tan* ¢ = 1. The
relation R is

a) Reflexive but not transitive

b) Symmetric but not reflexive

¢) Bothreflexive and symmetric but not transitive
d) An equivalence relation

12.3 Functions
If f(x) = cos(log x), then

f(x)f(y)—%[f(x/wa(xy)]=

1
a) — 1 b) )
c) -2 d) 0
If £(x) ==X then f [f(cos 260)] =
1+x
a) tan 20 b) sec 20
¢) cos 20 d) cot 20

The value of b and c for which the identity
f(x + 1) — f(x) = 8x + 3 is satisfied, where
f(.x) =bx*+cx +d, are

a) b=2,c=1 b) b=4,c=-1
c)b=-1c=4 d)b=-Lc=1

If f(x) = cos[n?] x + cos[-n?]x, then

2) f(gjzz b) f(— m) =2

= L
¢) film)=1 d) f(zj 1

61.

62.

63.

64.

65.

66.

67.

The graph of the function y = f(x) is symmetrical
about the line x = 2, then

a) f{x)=—f(-x) b) f2+x) =1f2-x)
¢) f(x) = f(- x) d) f(x +2)=f(x-2)

2
-1
If f(x)= Xz I for every real numbers, then

X°+
the minimum value of f
a) Does not exist because f is bounded
b) Is not attained even through f is bounded
c¢) Is equal to +1
d) Isequal to—1
The function f : R — R defined by f(x) = (x - 1)
x-2)(x-3)is
a) One-one but not onto
b) Onto but not one-one
¢) Both one-one and onto
d) Neither one-one nor onto

Set A has 3 elements and set B has 4 elements.
The number of injection that can be defined from
AtoBis

a) 144 b) 12

c) 24 d) 64

The function f: R — R defined by f(x) = e* is
a) ‘Onto b) Many-one

¢) One-one and into d) Many one and onto

Let the function f : R - R be defined by
f(x) =2x +sin x, x € R. Then fis

a) One-to-one and onto

b) One-to-one but not onto

¢) Onto but not one-to-one

d) Neither one-to-one nor onto

A function f from the set of natural numbers to
integers defined by

n_—l) when n is odd
f(n)= 2 , 18
n .
—5, when n is even

a) One-one but not onto
b) Onto but not one-one
¢) One-one and onto both

d) Neither one-one nor onto
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68. The period of f(x) = x — [x], if it is periodic, is <42
! 75. The range of the function f(x)= | 2 is
X +
a) f(x)is not periodic b) 5
a) {0,1} b) {~LI1}
©) 1 d) 2 ¢) R d) R- {- 2}
69. The domain of f(x)= 102g2 (x+3) s 76. The range of f(x) = cos x —sin x is
x* +3x+2 a) (-1,1) b) [-1.1)
a) R— {-2} b) (=2,+ »)
T
©) R-{=1-2-3} d) (-3, )= {-1-2} ©) [—5, 5} d) [-V2,42]
70. The domain of the function f(x) =log,, (x*—1)
is 2 .
X +34x-Ti .
a) (_3, _1) U(l, OO) 717. Range of f(X) :m 1S
b) [_39 _1] U[la OO) a) [5a9]
¢) (3, -2)u (=2, - u(l, o) b) (=, 5] U9, ©)
d) [-3,-2) U (-2, -1) U[l, «) c) (5,9
d) (—o0,5) U (9,0
71. Domain of the function f(x)=+/2-2x~x" is ) ( )l )
1+x .
a) —3<x<3 78. If f(x)zlog:,then f(x)is
b) —1-3<x<-1+3 a) Even function
c) —2<x<2 b) f(x) f(x,)) = f(x, + x,)
d) 2+B<x<-2-43 0 i(xl)zf(xl_xz)
72. The domain of the function (x,)
functi
log (X" —6x + 6) d) Odd function
X+2
a) (—o, ©) 79. If y:f(x)=—1, then x =
X —
b) (-0, 3-3)UB+4/3, ®) a) f(y) b) 2f(y)
C) (—OO, 1) o [59 OO) 1
¢) d) - f(y)
d) [0, ] f(y)
73. Domain of the function 80. Ifthe function f: [1, o) —>[1, o ) is defined by
f(x) = sin™! (1 +3x + 2x?) is f(x) =2~V then f ' (x) is
a) (—OO’ OO) b) (_ 17 1) 1 x(x-1)
de
3 0 d) | —» -1 v (2, o) 2
c) % ) ' ) 1
- ; b) 5(1+1/1+410g2x)
74. The domain of the function f(x) :%X_z)
9-x
1
is c) 5(1—1/1+410g2x)
1,2 b) [2,3
a) [1.2) ) 12.3) d) Notdefined
c) [1,2] d) [2,3]
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81. Iff(x) =3x-5,, then f!(x) is 89. The domain of the function
) 1 f(x)=,/1 i
x)=,[lo is
Y x5 & [sinx|
X+5 a) R-{2nt,n €I} b) R—{nm,n e
Is gi —
o) Isgiven by 7 OR- Cmm) ) (om0
D t exist b fi t -
¢) Does no esz ceause .1s flot one-one 90. The function f(x)=sin(log(x +\/ﬁ)) is
d) Does not exist because f is not onto
a) Even function
82. If f(x)=—2, x %1, for what value of o is b) Odd function
x+1 ¢) Neither even nor odd
ffx)) = x d) Periodic function
a) 2 b) -2 2x-1
91. f(x)="2— (x#5), then f(x) is equal to
c) 1 d -1 X+5
I+x 2x x+5 1 5x +1
. Iff(x)=log| ——|, then i a ,X#— ,X#2
83. If f(x) og[l_x} en [sz}lsequalto ) %1 5 7 x
a) [f(x)]? b) [f(x)]* - x-=5 1
) [£0) ) [£0) S S RPN R
c) 2f(x) d) 3f(x) 2—x 2x +1 2
84. Let f : N — N defined by f(x) = x* + x + 1, R
x € N,then fis 92. The inverse of the function f(x)=——-+2
e'+e
a) One-one onto A
b) Many one onto 1 1
¢) One-one but not onto 2) log, ( x—2 jz b) log. [ x—1 Jz
d) None of these x—1 3—-x
85. Which one of the following is a bijective function
1 -2
on the set of real numbers? x )2 x—1
c) log,| — d) log,| —
a) 2x -5 b) [x] 3-x x+1
c) x? d) x>+1
f(x) 10 +X
86. Iff:R — S defined by 93. If e =10—,xe(—10,10) and
-X
f(x) = sin x — /3 cosx + 1 is onto, then the
interval of S is f(x) = kf (1 02(?0" . j then k =
+
2) [ 1,3] b) [1,1] i
¢) [0,1] d) [0, 1] a) 0.5 b) 0.6
87. Iff(x)is periodic function with period T, then the ¢) 0.7 d) 0.8
function f(ax + b) where a > 0, is periodic with ) a* -1 .
iod 94. If the real valued function f(x)=———— is
perio x"(a* +1)
a) Th b) aT even, then n equals
c) bT d) T/a
88. Domain of f(x) = log|log x| is a) 2 b) _?
a) (0, «) b) (1, »)
1 1
¢) (0,hu(, ©) d) (-« 1) c) 1 d) 3
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95.

96.

917.

98.

99.

100.

If [x] denotes the greatest integer < x then

2772 172 2 2 98
S S —=|H| o= [+t | =+ —|=
{3} [3 99} [3 99} [3 99}

a) 99 b) 98
c) 66 d) 65
If the function

f(x)=cos’ x +cos’ (g + XJ —COSXCOS [g + TEJ

is constant (independent of x), then the value of
this constant is

a) 0 b)

4
o) 1 d 3

The domain of the function

! ++Xx+2 18

log,, (1-x)
a) [-2,1), excluding 0
b) [ 3, —2], excluding — 2.5
c) [0, 1], excluding 0

d) none of these

y=f(x)

The domain of the function

f(x)=exp (V5x—3-2x")is
-3 3
2 [13] 0 5]

3
¢) (~o,1] d) [1» 5}

The composite map fog of the functions
f:R> R, f(x)=sinxand g: R — R, g(x) = x
is

b) sinx?

c) x? d) x%(sinx)

If f(x) = (25 — x*)" for 0 <x < /5 , then

)

a) 274
c) 27

a) (sinx)?

b) 2°
dy 2+

101.

102.

103.

104.

10S.

Two functions f : R > Rand g: R — R are
defined as follows:

0; (x rational)
f(x)= )
I; (x irratonal)

—1; (x rational)
gx)=q . .
0; (x irratonal)

then (gof)(e) + (fog)(r) =

a) — 1 b) 0
c) 1 d) 2
If the functions f, g, h are defined from the sets

of real numbers R to R such that

f(x)=x* -1, g(x):m’h(x):{o, if x<0

x,if x>0

then the composite function (hofog)(x) =

0,x=0 0 0
a) 1 X, x>0 b) { Z’X_O
—x°,x<0 xLx#
0,x<0
c) { 2X d) none of these
x,x>0

If f: R > R and g: R > R are given by
f(x) = |x| and g(x) = [x] for each x € R, then

{x e R:g(f(x) < fg(x)} =

a) ZU(—OO, O) b) (—OO, 0)
c)Z d R
If f(x) = ax + b and g(x) = cx + d, then

f(g(x)) = g(f(x)) is equivalent to

a) f(c) = g(a) b) f(d) = g(b)
¢) f(a) = g(c) d) f(b)=g(b)
If

f(X) = sin2x + sin? (X + gj + COS (X +§] COS X

5
and g(zj =1 ,then gof(x) is

a) apolynomial of first degree in sin x and cosx
b) a constant function

c¢) a polynomial of second degree in sin x and
coS X

d) none of these
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106.

107.

108.

109.

110.

111.

If f(x) = x* + 5x + 1 for real x, then
a) fis one-one and onto in R

b) fis one-one but not onto in R

¢) fisonto in R but not one-one

d) fis neither one-one nor onto in R
Letg(x)=1+x—[x] and

-1,x<0
f(x)=10,x=0, then for all x, f(g(x)) is equal
I, x>0
to
a) X b 1
¢) f(x) d) g(x)
If £(x)= x,'if x'isirati.onal
0, if x is irrational
0, if x is rational
and g(x) = . .
x, if X is irrational
then f— g is

a) one-one and onto
b) one-one and into
¢) many one and onto

d) neither one-one nor onto

_x—1

If f(x) =2x+ 1 and g(x) = for all real x,

1
then (fog)™! [;j is equal to

1
a) x b) —
X
1
c) —X d —
X
1
If x#1and f(x)= X+ is a real function, then
X —
f(f(f(2))) is
a) 1 b) 2
c)3 d) 4

The function f: X — Y defined by f(x) =sin x is
one-one but not onto if X and Y are respectively
equal to

112.

113.

114.

115.

116.

a) Rand R
b) [0,m]and[-1,1]

o) [O,%;}and[—l,ﬂ

If the function f: N — N is defined by

£(25)

f(x)=+/x, then —— =~
(x)=+x £16)+£(1) 1 equal to

s S
) ) 7
2 Q) 1
0 3 )
Let f(x) = x* and g(x) = sin x for all x € R. Then

the set of all x satisfying (fogogof) (x) = (gogof)
(x), where (fog) (x) = f(g(x)) is

a) ++/nm,nef0,1,2,....}
b) ++nmne{l,2, ...}

c) g+2nn,ne{ ..... ,—

d) 2nm, ne{...., -2,-1,0,1,2, ...... }
The domain of the function
cos™' (log, (x* + 5x + 8)) is
a) [2,3] b) [-2,2]
¢) [3,1] d) [-3,-2]
If f: R —> R is defined by f(x) = [x| then
a) f'(x)=-x
by £ ()=
| x|

c¢) The function f!(x) does not exist

@f%@:i

The range of function f(x)=1log,V4—x> is
given by

a) (0, ») b) (=, ®)

c) (-, log,2) d) (log, 2, x)
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2
The range of the function f(x) = tan , /% -x’ is

117.
a) [0,3] b) [0, V3]
d) 3, V3] d [43,3]
118. Equation cos 2x + 1 = a(2 — sin x) can have a
real solution for
a) all values of a b) a € [2, 6]
c)ae(—x,2) d) ae (0, o)
119. The range of the function f(x) = log (3x* + 4) is
equal to
a) [logo2, o] b) [log3,0)
c) [2log 3, ) d) [21og,2, )
120.If f(x) = sin x + cos X, X €(— %, ©) and
g(x) =x2% x €(— o, 0), then (fog) (x) is equal to
a) 1 b) 0
¢) sin*(x) + cos(x?) d) sin(x?) + cos(x?)
121.Number of bijective function from a set of
10 elements to itself is
a) 5! b) 10!
c) 15! d) 8!
122.1f g(y) is inverse of function f : R — R given by
f(x) = x + 3, then g(y) =
a) y+3 b) y-3
o 5 d) 3y
123.LetR be the set of real numbers and the mapping
f: R > Rand g: R > R be defined by
f(x) = 5 — x? and g(x) = 3x — 4, then the value of
(fog) (-1) is
a —44 b) — 54
c) —32 d) — 64
124.A={1,2,3,4},B=(1,2,3,4, 5,6} are two sets
and function f: A — B is- defined by
f(x) =x+2; Vx € A, then the function f'is
a) Bijective b) Onto
¢) One-one d) Many-one
125. The function f(x)= sec[log (x +V1+x )} is
a) Odd
b) Even

¢) Neither odd nor even
d) Constant

126.

127.

128.

129.

130.

131.

The domain of the function

f(x) /cos‘1 [%) is

a) (-3,3) b) [-3, 3]

c) (—o,=3)uU (3, ©)d) (—w, —3)U[3, ©)
Let f={(1,1),(2,4),(0,-2),(-1,—5)} be a
linear function from Z into Z. Then, f(x) is

a) f(x)=3x-2 b) f(x) =6x—8

¢) f(x)=5x-2 d fx)=7x+2

Let f: R - {%} — R be a function defined as

F)=—2 The i £ fis th
4X+5 . € 1nverse o 1S (§] map

g:Rangef > R - {%} given by

Sy
5+4y

a) g(y)= ﬁ

b) g(y)=

B oY
c) gy)= 5_ay
LetA={-1,0,1,2},B={-4,-2,0,2} and
f, g : A— B be function defined by

d) None of these

f(x) = x* — x and g(x) =2

1
x——‘—l.Then
2

a) f=¢
c) g=2f

b) f=2¢g
d) None of these

If ) =X"1 then £(2x) is
x+1

f(x)+1
f(x)+3
f(x)+3
c) ———

f(x)+1
Let f: N — N defined by

3f(x) +1
f(x)+3
f(x)+3
3f(x) +1

a) b)

n+l1

f(n)=

if n is odd
then f is

n.. .
Elf nis even

a) onto but not one-one
b) one-one and onto
¢) neither one-one nor onto

d) one-one but not onto
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Evaluation Test

1
1. Ifg(x)=x*+x-2and ) (gof)(x) =2x>—5x +2,

then f(x) is equal to
a) 2x+3 b) 2x -3
c) 2x*+3x+1 d) 2x*-3

2. Iff(x) and g(x) are two functions with
1 , 1
g(x) =x— — and fog(x) = x - then f'(x) =
X X

1

a) 3x*+3 b) x2—F

3
¢) 14— d) 3%+
X X

3. Iff:R — Rsatisfies f(x + y) = f(x) + f(y) for all

X,y € Rand f(1) =7, then X, f(r) is
r=1

7n(n +1) n
) b 2
o) 7(“2”) d) Tn(n+ 1)

4. Iff:[-6, 6] —> Ris defined by f(x) = x> — 3 for
x € R, then (fofof) (- 1) + (fofof) (0)+(fofof) (1)

is equal to
a) f(42) b) £(3v2)
¢) f(242) 0 r(v2)

5. Let [x] denote the greatest integer less than or
equal to x. If x= (+/3+1)°, then [x] is equal to
a) 75 b) 50
c) 76 d) 152

6. If fis areal valued function such that
f(x +y) = f(x) + f(y) and {(I) = 5, then the value
of f( 100) is
a) 200 b) 300
c) 350 d) 500

7. Let R be the real line. Consider the following
subsets of the plane R x R:

S={(x,y):y=x+1land 0 <x <2},
T = {(x,y) :x —y is an integer}
Which one of the following is true?

10.

11.

12.

a) Sisan equivalence relation on R but T is not
b) T is an equivalence relation on R but S is not

¢) Neither S nor T is an equivalence relation on
R

d) Both S and T are equivalence relations on R
Consider the following relations:

R = {(x, y) : x, y are real numbers and
x = oy for some rational number ®}

S {(E, Bj :m, n, p and q are integers such that
n q

n,q # 0 and qm = pn} Then,

a) S is an equivalence relation but R is not an
equivalence

b) R and S both are equivalence relations

¢) R is an equivalence relation but S is not an
equivalence relation

d) neither R nor S is an equivalence relation
Let P = {0:sin0—cos 0= +2 cos 0} and

Q=1{0:sin0+cos0=+2 sin 6} be two sets.
Then,

a)Pc QandQ-P=¢

b QP

c) Pz Q

d) P=0Q

The domain of the function

a) (=, 0] b) [2, - )

C) (_ @, 0) o [27 OO) d) (_ o, _1) o (15 OO)
A real valued function f(x) satisfies the functional
equation

f(x —y) =1(x) f(y) — f(a — x) f(a + y), where a is

a given constant and f(0) = 1, f(2a — x) is equal
to

a) f(—x) b) f(a) + f(a — x)

¢) f(x) d) f(x)

If n(A) denotes the number of elements in set A
and ifn(A)=4,n(B) =5 andn(A N B) =3, then
n[(AxB) n (BxA)]=

a) 8 b) 9

c) 10 d 11
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13. IfA={0:2cos?0 +sin O < 2} and

Bz{G:gSGS%},thenA M B is equal to

d) none of these

14. The domain of the function

log,, x

f(x)= \/10&0 {m

a) (10, 109
b) (102 10°)
¢) [10% 10°)
d) [10, 10°]

Q000

s

@ Classical Thmklng

© 2. B C) 4.
11. (B) 12. (A) 13.
21. (A) 22. (A) 23.
31. (D) 32. (C) 33.

(A) 5.

(A) 34.

51. ©) 52. (A) 53. (B) 54
. (B) 62. (D) 63. (C) 64.

@ Critical Thinking

(A) 14. (C) 15.
(A) 24. (C) 25.
(D) 35.
41. (B) 42. (C) 43. (C) 44. (B) 45.
(D) 55.
(A) 65.

D)
(B)
(D)
(B)
(A
(D)
B)

6. (C) 7. (D) 8. (B)
16. (A) 17. (C) 18. (D)
26. (D) 27. (B) 28. (A)
36. (A) 37. (D) 38. (B)
46. (C) 47. (D) 48. (D)
56. (A) 57. (D) 58. (C)
66. (C) 67. (B) 68. (A)

19.
29.
39.
49.
59.
69.

&)
©
(B)
©
(&)
D)
D)

10.
20.
30.
40.

50

60.
70.

A)
&)
(&)
(B)
(B
(A)
B

® 2. B D) 4
11. © 12. (B) 13. ) 14.
21. (D) 22.
31. (A) 32.
41. (A) 42. (B) 43.
51. B) 52. (A) 53.
61. (C) 62. (B) 63.
71. (A) 72. (B) 73.
8l. (B) 82. (C) 83.

Competitive Thinking

D) 5.

(D) 33. (D) 34

(B) 44.

(A) 84.

(D) 15.
(A) 23. (B) 24. (B) 25.
(A) 35.
(C) 45.
(D) 54. (C) 55.
(D) 64. (B) 65.
(D) 74. (B) 7.
(D) 85.

(A)
B)
(B)
(A)
©
D)
©
®)
D)

6. (C) 7. (D) 8. (B)
16. (8) 17. (C) 18. (C)
26. (C) 27. (A) 28. (C)
36. (B) 37. (B) 38. (A)
46. (A) 47. (C) 48. (A)
56. (B) 57. (B) 58. (B)
66. (C) 67. (A) 68. (A)
76. (C) 77. (C) 78. (A)
86.(B) 87. (D) 88. (C)

19.
29.
39.
49.
59.
69.
79.
89.

(&)
©
(A)
©
B)
&)
©
D)
(A)

10.
20.
30.
40.
50.
60.
70.
80.
90.

©
(A)
©
©
(A)
©
(A)
(B)
(A)

1. (B) 2. (C) 3.
1. (B) 12. (C) 13.
21. (B) 22. (D) 23.
3. (A) 32. (A) 33.
41. (B) 42.
51. (A) 52
61. (B) 62.

(A) 4. (C) 5.
(D) 14.
B) 24.

(D) 63.

81. (B) 82. (D) 83. (C) 84.
91. (B) 92. (B) 93. (A) 94.
101.(A) 102.(B) 103.(D) 104.(B)
111.(C) 112.(D) 113.(A) 114.(D)

(D) 95.

(A) 15.
(D) 25.
(D) 34. (C) 35.
(D) 43. (C) 44. (C) 45.
(D) 53. (C) 54. (B) 55.
(B) 64. (C) 65.
71. (B) 72. (C) 73. (C) 74. (B) 75.
(A) 85.

(B)
©
©
(A)
(A)
©
©
(B)
A)
©

105. (B)
115.(C)

6. B) 7. (C) 8. (A)
16. (D) 17. (A) 18. (B)
26. (C) 27. (C) 28. (D)
36. (C) 37. (A) 38. (A)
46. (A) 47. (D) 48. (A)
56. (D) 57. (D) 58. (C)
66. (A) 67. (C) 68 (C)
76. (D) 77. (B) 78. (D)
86. (A) 87. (D) 88. (C)
96. (B) 97. (A) 98. (D)
106.(A) 107.(B) 108.(A)
116.(C) 117.(B) 118.(B)

9.

19.
29.
39.
49.
59.
69.
79.
89.

99.

D)
©
©)
©
(A)
(B)
(D)
(A)
(B)
(B)

109. (B)
119. (D)

10.
20.
30.
40.
50.
60.
70.
80.
*90.

(A)
D)
(B)
©
(B)
D)
©
(B)
(B)

100. (D)
110.(C)
120. (D)

121.(B)
131.(A)

1. (B)
11.(D)

122. (B)

2. (A)
12.(B)

123.(A) 124.(C) 125.(B) 126.(B) 127.(A)

Answers to Evaluation Test
4(A) 5.(D) 6.(D) 7.(B)
14.(C)

3. (A)
13.(C)

128.(C) 129.(A) 130.(B)

8(A) 9.(D) 10.C)
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@ Classical Thmkmg

©) (B)

11. (B) 12. (A) 13.
21. (A) 22. (A) 23.
31. (D) 32. (C) 33
41. (B) 42. (C) 43.
51. (C) 52. (A) 53.

. (B) 62. (D) 63.

@ Critical Thinking

©
(A)
(A)
(A)
©)
(B)
©)

4.

14.
24,
34.
44.
54.

(A)
©
©)
D)
(B)
D)
(A)

15.
25,
35.
45.
55.
65.

D)
®)
(D)
(B)
A)
D)
(B)

16.
26.
36.
46.
56.
66.

(C) 7. (D) 8 (B) 9. (A) 10. (A)
(A) 17. (C) 18. (D) 19. (C) 20. (A)
(D) 27. (B) 28. (A) 29. (B) 30. (A)
(A) 37. (D) 38 (B) 39. (C) 40. (B)
(C) 47. (D) 48. (D) 49. (A) 50 (B)
(A) 57. (D) 58 (C) 59. (D) 60. (A)
(C) 67. (B) 68. (A) 69. (D) 70. (B)

(D) (B) 3.

11. (©) 12. (B) 13.
21. (D) 22. (A) 23.
31. (A) 32. (D) 33.
41. (A) 42. (B) 43.
51. (B) S52. (A) S3.
61. (C) 62. (B) 63.
71. (A) 72. (B) 73.
81. (B) 82. (C) 83.

Competitive Thinking

(D)
©)
(B)
D)
(B)
(D)
D)
(D)
(A)

14.
24.
34.
44,
54.
64.
74.
84.

D)
(D)
(B)
(A)
(©)
(©)
(B)
(B)
(D)

15,
23,
39
45.
35
65.
8.
85.

(A)
(B)
(B)
(A)
©)
(D)
(©)
(B)
(D)

16.
26.
36.
46.
56.
66.
76.
86.

(C 7. D) 8 (B) 9. (A) 10. (O
(B) 17. (C) 18. (C) 19. (C) 20. (A)
(C) 27. (A) 28. (C) 29. (A) 30. (C)
(B) 37. (B) 38. (A) 39. (C) 40. (C)
(A) 47. (C) 48. (A) 49. (B) 50. (A)
(B) 57. (B) 58 (B) 59. (A) 60. (C)
(C) 67. (A) 68. (A) 69. (C) 70. (A)
(C) 77. (C) 78. (A) 79. (D) 80. (B)
(B) 87. (D) 88. (C) 89. (A) 90. (A)

. (B) 2. (O 3.

1. (B) 12. (C) 13.
21. (B) 22. (D) 23.
31. (A) 32. (A) 33.
41. (B) 42. (D) 43.
51. (A) 52. (D) S53.
61. (B) 62. (D) 63.
71. (B) 72. (C) 73.
81. (B) 82. (D) 83.

91. (B) 92. (B) 93.

(A)
(D)
(B)
(D)
(©)
(©)
(B)
(©)
©
(A)

101.(A) 102.(B) 103.(D)
111.(C) 112.(D) 113.(A)
121.(B) 122.(B) 123.(A)

131. (A)

@ Classical Thinking

14.
24.
34.
44.
54.
64.
74.
84.

94.

©)
(A)
(D)
(€)
(©)
(B)
(©)
(B)
(A)
(D)

104. (B)
114. (D)
124.(C)

5.

15.
25
33.
45.
3S.
65.
3,
85.

9.

(B)
(©)
(©)
(A)
(A)
(©)
(©)
(B)
(A)
©

105. (B)
115.(C)
125. (B)

‘1.  Adding 1 to even integers give odd integers.

2. AU B=A ifevery element of B is contained

mAieBc A

7. A-(BUQC)=A-B)n(A-

©)

16.
26.
36.
46.
56.
66.
76.
86.
96.
106.
116.

126.

12.

13.

B) 7. (C) 8 (A) 9. (D) 10. (A)
(D) 17. (A) 18. (B) 19. (C) 20. (D)
(©) 27. (C) 28. (D) 29. (C) 30. (B)
(C) 37. (A) 38. (A) 39. (C) 40. (C)
(A) 47. (D) 48. (A) 49. (A) 50. (B)
(D) 57. (D) 58. (C) 59. (B) 60. (D)
(A) 67. (C) 68 (C) 69. (D) 70. (C)
(D) 77. B) 78. (D) 79. (A) 80. (B)
(A) 87. (D) 88. (C) 89. (B) "90. (B)
(B) 97. (A) 98. (D) 99. (B) 100.(D)
(A) 107.(B) 108.(A) 109.(B) 110.(C)
(C) 117.(B) 118.(B) 119.(D) 120.(D)
(B) 127.(A) 128.(C) 129.(A) 130.(B)

A=1{2,4,6,8,10,12, 14, 16, 18, 20,.....}

B={4,8, 12, 16,20,....}
AUB=1{2,4,6,8, 10,12, 14, 16, 18,20....}

(ANB)Y =A’'UB'

There 1s no real number which is both rational
as well as irrational.
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17.

18.

19,
22.

23.

24.

125,

26.

217.

28.

BuC=1{1,3,4,5,6,7,8,9}
AnNB=1{57},AnC={4,8)
AnBUC)={4,5,7,8}
(ANB)UANC)={4,5,7,8)

n(U) = 100

A = Students who play cricket, n(A) = 60

B = Students who play volleyball, n(B) = 50
A N B = Students who play both the games,
n(A N B)=28

Number of students who play atleast one game
=n(A v B)=n(A)+n(B)-n(ANB)=82

A=1{1,2,3,4,5 ..3,B=1{2,4,6,8,..}
ANB=1{2,4,6,8..}

B=1{2.4,6,8,...}, C=41,3,5, 7,...}
BnC=¢

n(A) =25, n(B) = 20 and n(A U B) =35
n(A v B) =n(A) + n(B) - n(A N B)
35=25+20-n(AnNB)
=>nANnB)=10

Since A and B are disjoint,

ANnB=1¢

n(AnB)=0

Now n(A U B) =n(A) + n(B) —n(A U B)
=n(A) +n(B) -0
= n(A) + n(B).

T = Set of members who like tea, n(T) = 11

C = Set of members who like coffee, n(C) =14

n(T v C)=20

T N C" = Set of members who like only tea

.-and not coffee.
n(TuC)=n(T)-n(T NC)

T N C = Set of members who like both tea and
coffee

n(T N C)=n(T) + n(C) - n(TU C) =5
n(TNC)=5
n(TUC)=nT)-n(TNC)=11-5=6

A=1{2,4,6,8,10,..},B={5,10,15,20,..}
C = {10, 20, 30, 40,...}

and (A N B) = {10, 20, 30,...}

(ANB) N C={10,20,30,...}

"Since A, B, C are disjoint sets.
n(AuBuUC)=n(A)+n(B)+n(C)=21

BAC={}
AUBNC)=1{2,4,5,7,8}
(AUB)N(AUC)={2,4,5,7, 8}

28,
30.

31
32.
33.
34.

33.

36.

3.

40.
4].
43,

45.
46.

47.

48.
49.

>l

31

A-B={x:xeAandx¢ B} =ANDB

A={2,3},B={2,4},C={4,5}

BN C)= {4}

AxBnNC)={2,3} x {4} ={(2,4),(3,4)}

YxA)N(YxB)=YX(ANB)=Yx¢=9¢

Here, B=A

AxB=1{(1,0),(1,1),(2,0),(2, 1)}

n(A x AxB)=n(A).n(A).n(B)=3x3 x4
=36

A-B={1},B-C= {4}

(A-B)x(B-0C)={(1,4)}

Since (a, 2), (b, 3), (c, 2), (d, 3), (e, 2) are

elements of A x B

a,bc,d,ee Aand2,3 €B

A={a,b},B={1,2, 3}

AxB={(a 1),(a 2),(a3), (b, 1), (b,2),
| (b, 3)}

‘BxA={(1,a),(1,b),(2,a),(2,b), (3, a),

(3, 0)}
(AxB)N(BxA)=b

Dom (R) = {1, 2, 3}
AnB={3}andA={1,2,3}

Since x £ x therefore R is not reflexive. Also
x < y does not imply that y < x, So R is not
symmetric. Let x Ry and y Rz. Then, x, y and
y<z=x<1z ie, x Rz Hence, R is
transitive.

fx)=x"-3x+2=f(-1)=(-1)*-3(-1) +2
fix)=x"-3x+2

flat+h)=(a+hy’-3@+h)+2
=a’+(2a-3)h-3a+2+h

fix)=ax+6=>f(l)=a(l)+6=a+6
f(1)=11=11=at+t6=>a=>5

fx)=x*-6x+5,0<x<4
f(8) does not exist (since x = 8 does not belong
to the domain of f).

Since f(x) =3x— 1, g(x) =x>+ 1
flg)] =3[g@)]-1=3F+1]-1=3x+2

3Ix2 +7x—1 7 1. .
___3‘““h.‘= X+ -3- X — 518 a polynomial

function.

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



52.

54.

55.

56.

57.
58.

59.

61.
62.

63.

65.

66.

67.

68.

flat+t1)—-fla—1)
=4(a+1) - (a+ 1Y~ 4@~ 1) - @ 1)’
=4(2-a)

f(x),f__l
x+1
L“'l_l
~ef L =f(x+1) i |
f(x) x-1) x+l . x
x-1
glf(x)] = 5[f(x)] - 6 = 5x" - 6
fx) =2 + =
X

{0)-C oy

(fog) (x) = flg)] = (£ + 1) = (& + 1)’

fx)=x*-6x+9,0<x<4
f(3)=(3)’-6(3) +9=0

7
For Dom(f), 5x - 7>0=> x> 3

Hence, Ds= [%, oo)

() =2+ D)=+ 1P +1=x'+2"+2
As f (b) is not defined, f is not a function.

f["[i])”[“ﬂ == 25

1

5

Hence, domain is ["_ 1]
ST

For x=-3, 3, [x -9|=
Therefore, loglx® — 9| does not exist at
x=-3,3.

Hence, domain of function is R — {-3, 3}

2
1og{5";x2} >0= Sx;x >1

=>x-5x+6<00r (x—2)(x-3)<0.
Hence, 2 <x<3.

g Aimegimd
= () = ——y;3. = i) = ";3

69.

70.

32

(x-2)(x-1)
(x-2)(x+3)
Hence, domainis {x:x € R,x# 2, x #—3}.

[ ] |:7x+4:|+4

: _ % 5x—3 _

flg(x)] = [ x] ———[7x+4] : x
5x-3

f(x) =

@ Critical Thinking

A - B and B — A are always disjoint and
hence A — B = B — A only if either of these is
dpie,ifAcBandBc Aie,if A=B.

There is no real number x such that x> + 1 = 0.

A= {x/6x* +x — 15=0}

6x*+x-15=0

= (3x+5)(2x-3)=0
5 3

= —— orx=—

3 2
2A={_§‘§.}
32
B= {l, i} andC= {—1, é}
2 2
AmBr\C={—}
2

AUB={l,2,3,4,6}
= (AUB) ={5,7,8)

Forany (a,b) e AxB,ae Aandb € B.

Now (a, b) will belong to B x A only ifa € B
and b € A and that can happen only if
A N B # ¢. But, in this case AN B = ¢.
(AxB)n(BxA)=¢

A — B is the set of those elements of A which
are not common with B.

Similarly,

U = Universal set of all adults

M = Set of all males, F = Set of all females

V = Set of all vegetarians

Total number of adults = 20

Total number of males = 8

Total number of females =20 -8=12 -

Total number of vegetarian = 9

Total number of male vegetarian = 5

Total number of female vegetarian=9—~5=4

Total number of female non-vegetarian "
=12+4=8
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10.

11.

12.
13.

14.

15.

16.
17.

18.
20.

A=1{2,4,6,8,10,...}, B={5, 10, 15,20,...},
C = {10, 20, 30, 40,...}

and (B U C) = {5, 10, 15, 20,...}
An(BuUC) = {10,20,30,..}

n(A) = n(X) - n(A") = 19

n(B) = n(X) - n(B') = 14

n(A N B)=n(X)-n(A NB) =5

(A U B) = n(A) + n(B) — n(A N B) = 28

W — denotes whole numbers

2a+b=35

a=0,b=5o0ra=1,b=30r a=2,b=1

For a > 3, the values of b will not be whole
numbers = A = {(0, 5), (1, 3), (2, 1)}

A={3,4},B={-3,4},AnB={4}

Number of proper subsets of A =2" - 1
=2°-1 [ o(A) =5]
=32-1=31

 is arelation between two sets and 0 is not a
set.

C = Set of students who play chess

T = Set of students who play table tennis

M = Set of students who play carrom

n(X) = 120, n(C) = 46, n(T) = 30, n(M) = 40

n(C N T)= 14, n(T " M) = 10, n(C " M) =38,

n(CuTuM) =30

n(CuTuM)=nX)-n(CuTuM) =90

(C T n M) = Set of students who play

chess, table tennis and carrom.

n(CuTuM)

=1n(C) + n(T) + n(M) —n(C N T) —n(T N M)
-nCAM)+n(CNnTNM)

90=46+30+40-14-10-8

+ n(CNnTNM)
n(CNTNAM)=6

Q is not a null set because Q = {0}

A - B, B — A and A N B are pairwise disjoint
and their union is A U B.

B={3,4),C={3,5},BUC={-3,3,4,5}

A = Set representing no. of consumers using
Brand A, n(A) =15

B = Set representing no. of consumers using
Brand B, n(B) = 20

A N B = Set representing no. of consumers
using both the brands, n(A N B) =35

21.

22.

24.

28.

26.

27.

28.

29.

33

A U B = Set representing no. of consumers
using atleast one brand.
n(A U B)=n(A)+n(B)-n(ANB)=30

A=1{4,5},B={-6,-7},C={-7, 10}
BnNnO)={-T}=>AnBNC)=9¢

P = Set of children who like pizza

B = Set of children who like burger

n(P) = 62, n(B) =47, n(P N B) =36

(P N B’) = Set of children who like pizza but
not burger :
n(P N B")=n(P) —n(P N B) = 62 — 36 = 26.

Let A = set of persons who take tea and

B = set of persons who take coffee

n(A U B)=50,n(A)=35,n(B)=25

n(AnB)=10

Hence,n (A-B) = n(A)-n(AnNB)
=35-10=25

Since, y = €", y = ¢~ will meet, whene"=¢™
= =1,

x=0y=1

A and B meet on (0, 1)

AnB=¢

An(AuBY=ANn(A'nB),
[t (AuBY=A"'NnB]

=(ANnA")YNnB" ...[by associative law]
=¢nB, AN AT =¢]
= ¢.

From Venn-Euler’s diagram,

U

(A-B)U(B-A)VU(AnB)=A UB
From Venn-Euler’s Diagram,

Clearly, {(A — B) U (B — C) U (C - A)}
=AnBnC.

Minimum value of x = 100 — (30+20+25+15)
=100 - 90 = 10.
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30.

3

32,

33.

34.

36.
37.

38.

Let A denote the set of Americans, who like

cheese and let B denote the set of Americans,

who like apples.

Let Population of Americans be 100.

Then n(A) =63, n(B) =76

Now, n(A U B) =n(A) +n(B) - n(A N B)
=63 +76 —n(A N B)

n(AUB)+nAnB)=139

=n(ANB)=139-n(A U B)

But, n(A w B) <100

-n(A U B)>-100

139 -n(A U B)>139-100=39

n(A N B)=39%i.e.,39<n(ANB)

Again, ANBcA,ANnBcB

n(A N B)<n(A)=63 and

n(ANB)<nB)=76

n(A NB)<63

Then, 39<n(ANB)<63 =39<x<63

Here 1,2,3 € A&3,5€B

AxB={1,2,3} x{3,5}

The remaining elements are : (1, 5), (2, 3).
(3,3

A — B = A iff A and B have no element in
common.

C={1,3,5,7,..}, D={2,3,5, T
CnD={3,5711,..}

Since, 8"-Tn—-1=(7+1)"-=7n—1
=T+ 7 +7CT > + e
+"Cpy7 +"Cy — T =1

=GP+ "GP+ .. + G

(Co="Co"C; ="C iy etc.)
=49[°C, +"Cs(T) + ...... +°C, 7"
8" — 7n — 1 is a multiple of 49 forn > 2
Forn=1,8"-Tn-1=8-7-1=0
Forn=2,8"-7Tn-1=64—-14-1=49
8" — 7n — 1 is a multiple of 49 forn € N.
X contains elements which are multiples of 49
and clearly Y contains all multiples of 49.
XcY

R, < A x B, so it is a relation from A to B.

Clearly, A is the set of all first elements in
ordered pairs in A x B and B is the set of all
second elements in A x B.

Since, (-1,0) e AxAand (0,1) e Ax A
-1,0)e AxA=>-1,0€A

and (0,1) e AxA=0,1€A
{~1,0,1} € A

39.

40.

« 41.

42.
43.

44.

45.

46.
47.

48.

49.

50.

51.

The given set is a cartesian product containing
6 elements. Only A x (B U C) contains 6
elements.

(1,4),(2,6),(3,6) e AxB
= {1,2,3} cAand {4,6}cB
A has 3 elements and B has 2 elements.

n(A x A)=n(A). n(A)=3*=9
So, the total number of subsets of A x A is e

and a subset of A x A is a relation over the set
A.

The given relation is not reflexive and
transitive but it is symmetric,
because X’ +y* =1=)* +x* = 1.

Since R is an equivalence relation on set A,
therefore (a, a) € R for all a € A. Hence, R has
at least n ordered pairs.

We have, R = {(1, 3); (1, 5); (2, 3); (2, 5):
(3.5): (4. 5)}

B (3. 1), (5. 1), (3,2), (5, 2); (5, 3);
(5.4)}

Number of relations on the set A = Number of
subsets of (A x A)= 2", [+ n(A x A)=n"].

Number of relations from A to B = 2% 8

Since, R={(x, )| x,y € Z,x ~1" <4}

R = {(-2, 0), (-1, 0), (-1, 1). (0 =1) (0, 1),
(0,2), (0, -2) (1, 0). (1. 1), (2. 0)}

Hence, Domain of R = {-2.- 1. 0. L, 2}.

For any a € N, we find that aja. therefore R is
reflexive but R is not symmetric. because aRb
does not imply that bRa.

The relation is not symmetric. because A < B
does not imply that B — A. But it is anti-
symmetric because A = B and B < A
=A=B

R is a relation from {11. 12. 13} to {8, 10, 12}
defined by y=x-3=>x-1v=3

R = {11, 8},{13, 10}.

Hence, R™' = {(8, 11). (10, 13)}

Let (a,b) e R

Then, (a,b) e R =>(b.a) e R

= (b,a) e R [« R=R"]

So, R is symmetric.
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535.

56.

57.

58.

59.

60.

61.

fix)=ax’ +bx+2
f(1)=a(1)*+b(l)+2=a+b+2
Butf(l)=3=>3=a+b+2=a+b=1 ...>0)
and f(4) = a(4)’ + b(4) + 2 = 16a + 4b + 2

But f(4) =42 = 42=16a+4b +2
40=16a+4b=>4a+b=10

By solving, (i) & (ii)a=3andb=-2

(gof) D =g (1) =g @ =8,
(g0 @)=g (f(2)=8()=7
and (gof) 3)=g (f(3)) =g (6) =9

af(x)+b.f [l]= 15

X X

...(11)

On replacing x by L ,b.f(x)+ a.f{l]=x -5
x X

‘Solving two equations,
fx) = _1 [i—bx]— -8

a-b? \x a+b

3(2b—3a)

2 = —
i2) 2(a? -b?)
f{(x) is defined for all x € R. So, dom(f) =R.
Lety=f(x) >y= ——
1+x

ld:\Jl—4y2

2y
Forxtobereal, 1 —4)*>0andy # 0

x:

1 1
=>-——<y<—andy#0
el A

f'()={xeR: y=£f(x)}
=>f1@2)={xeR:2=1(x)}

: .r—-{xeR:xz—Sx+4=2}

=fxeRx¥-3x+2=0}={1,2}

f(x) is defined for all x € R - {0}.
So, dom(f) = R — {0}

2
Lety= 1+: —x=z 4
X y_l
Forxtobereal,y—1>0=y € (1, ®)
= tb f(x)+1 _ 2x
- x+1 f(x)-1 =2
o 1+f(x)
1-f(x)
— -1
; f(ax):ax- 1=(a+l)f(x)+a

oax+l (a-Df(x)+a+1

62.

63.

64.

65.

66.

67.

68.

69.

fx)=x+ -)’; =>fE)=x+

35

1

x3

[P = (x+l}3= (#+ 5 )w3(x3]
X X X

[fx)]’ = f(x’) + 3f(x)

[f)] = f (%) + 3f G] =A=3

As f (a) is not unique,
f is not a function.

Dom(f)=R - {—%}

For Range(f), lety =f(x) =

3x+2

Ix+2= = =Sx= —}{2—1)
y 30 vy
x is real if y # 0. Hence, Rg=R — {0}

f(x) is defined for ¥* + x — 6 # 0, i.e., x #— 3,2
Dom(f)=R - {- 3, 2}
x? ~3x4+2_ x-1

Lety=
: x> +x-6 x+3 -
_ 3y+1
| el

xisreal fory—1=20,1e,y#1

Hence, range(f)=R — {1}

f (x) is defined, if -
Z2-5x+6 2 0and2x + 8—x* >0
=(x-2)(x-3)20and (x—4)(x+2)<0
x€ (—o,2]U[3,0)and x € [-2, 4]
xe[-2,2]1U[3,4]

The general expression for the function
satisfying f(x + y) = f(x) f(y) forallx, y e R is
f(x)=[f(1)]*=a" forall x,y € R. [ f(1)=2a]

If f(x) = \./1+Jc+x2 - \/l—x+x2 ,thén
2

f(-x)= 1-x+x> - \/l+x+x
f(—x)==1f(x)

So, f(x) is an odd function.

fx) =

x+3
4x -5

- t+3 =
3 f(t) = _ 4x-1,. . -

4t—5 4(3+5x)_5
4x-1

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



70.

71.

72.

74.

23,

76.

78.

f(x) =f(x + 1)
X =2x+3=(@x+1)-2(x+1)+3

P=2x=x+2%+1-2x-2=x=1/2

For domain, take B

1+x
sz(—co:_ I)U[O,W)
= =2 a9
Lety=f(x)=>y= e
x=3
)
L=y

= y# 1= Rangeof f(x)isR— {1}
So, f is onto

For one-one, let f(x;) = f(x,)

-2 x~2

= = X=X

x =3 x-3
Hence, f is one-one.

Here, f(x) = /x* +x+1
=y =x+x+1

=x+x+(1-3)=0

o - < ol

- 1+ 1-4(1-1%)

2

2_
sl IR TS \/;y?’
For x real, 4 — 3 >0

i
2

Let f(x) = x* + sin’x
Here, f(—x) = f(x)

f(x) is an even function.

_ 11 x-l
e
l1—-x
fﬁaxnn=f[x‘1]= ¥ =y
% x—x+1 _

Let x;, x» € R, then f(x;) = cos x,,

& f(x3) = cos x3, Now f(x) = f(x3)
= COS X; =COSX; = X1 = 2nm T x,
= X) # X2,

79.

80.

81.

82.

83.

84.

85.
86.

36

it is not one-one.

Again the value of f-image of x lies in
between —1 to 1

= f[R] ={f(x) : -1 < f(x) < 1)}

So other numbers of co-domain (besides —1
and 1) is not f-image. f[R] € R, so it is also
not onto. So this mapping is neither one-one
nor onto.

fi-1)=1(1)=1
function is many-one function.
f is neither one-one nor onto.

fi(x)=

Gy s 0

and range €[0,1)
=> function is one-one but not onto.

Domain of f(x) =R — {3},

and for Range : x#3 =>x<3orx>3
Now,x<3=x-3<0=>x-3|=-(x—-3)
=3

X

= f(x)=

Simularly, for x> 3, f(x) =1
Range (f) = {1, -1}.
Here, f(0) = sinB (sinB + sin36)
= sinO(sin6 + 3 sind — 4 sin’ 6)
=4 sin” B(1 — sin” 0)
=4 sin” O cos” 8 = (sin 20)°
f(8) > 0 for all real .

Given, (gof) (—%J - (fog)(——i—)
AE)
=g(—2)—f[-§—) =2-1=1

Letf(x)=f(xx) = [x]=[x] 2 x=x

{For example, if x; = 1.4, x» = 1.5, then
[1.4]=[1.5]=1}

f is not one-one.

Also, f is not onto as its range I (set of
integers) is a proper subset of its co-domain R.

[x] =TI (Integers only).
*—6x+7=(x-37-2

Here, minimum value is — 2 and maximjum oco.
Hence, range of function is [-2, ).
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87.

88.

89.

90.

1+x>0
=x2-1;1-x20
=>x<1Lx#0

Hence, domain is [-1, 1] — {0}.

sin'x +cos Vx = g holds,
for x lying in [0, 1]

We have f(x +y) + f(x — )

] x+y —x—y x—y —x+y
= — + +a"” +a

U +a ]
= %[a‘ (@’ +a”)+a"(a¥ +a” )]
= %(a” +a*)(a” +a7”)=2f(x)f(y)

Competitive Thinking

Since 2™ —2" =56 =8x7=2*x7
= 222" " -1)=2"x7
n=3and 2" "=8=2°
>m-n=3=>m-3=3 =>m=6
m=6,n=3

N =L _
O(S) = O(HAi) 10(S><30) 15

Since, element in the union S belongs to 10 of

A;s

n 3n n
Also, O(S)= 0| UB, |[=—=—
=) (U ) 93
N 15=>n=45
3

P¥=16=>x=14

and 2x=6=>x=3

There is no value of x which satisfies both the
above equations. Thus, A = ¢.

Since, y = €” and y = x do not meet for any
xeR

AnB=¢

10.

12.

13

37

Since,4"-3n—-1=(3+1)"-3n-1
=304+ 0C 3" +1C3 2 + L.+

| "Cy13 +"Ca = 3n -1
="C3° +"C3.3 + ..., +°Cp3"

['Co ="Cy, "Cy ="Cyr- etc]

=9[°C,+"Cs(3) + ...... +7Ca3"]
4" —3n -1 is a multiple of 9 forn > 2.
Forn=1,4"-3n-1=4-3-1=0,
Forn=2,4"-3n-1=16-6-1=9
4" —3n — 1 is a multiple of 9 foralln e N
X contains elements, which are multiples of 9,
and clearly Y contains all multiples of 9.
XcYie, XuY=Y.

n(A) = 40% of 10,000 = 4,000
n(B) = 20% of 10,000 = 2,000
n(C) = 10% of 10,000 = 1,000
n (A N B) =5% of 10,000 = 500
n (B N C) = 3% of 10,000 = 300
n(C N A) = 4% of 10,000 = 400
n(A N B N C)=2% of 10,000 = 200
We want to find,
n(A NB° "N C%)= n[AnBuUC)]
=n(A)-n[ANBuUQ)]
=n(A)-n[(ANnB)U (AN C)]
=n(A) - [n(A N B)+n(ANnC)

- n(ANBN Q)]
= 4000 — [500 + 400 —200]
= 4000 — 700 = 3300.

(A-B)U (B—A)=(AUB)-(ANB).

Rx(P°uQ’) =Rx[(P°)* n(Q°)]
=Rx(PNnQ)=RxP)N(RxQ)

The number of non- empty subsets =2" — 1
=2°-1 w[" n=4]
= 15.

Ns N N7 = Nas,
[+ 5 and 7 are relatively prime numbers].

n(C) = 224, n(H) = 240, n(B) = 336

nHNB)=64,n(BNC)=280

nHNC)=40,n(CnHNB)=24

n(C° N H° n B =n(C U HU B)]

=n(U) -n(C U HUB)

= 800 — [n(C) + n(H) + n(B) —n(H N C)
—-n(HN B)-n(CnB)+n(CnHNB)]

=800 — [224 +240 + 336 — 64 — 80 — 40 + 24]

=800 — 640 =160 :
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14.

13,

16.

18.

19.

20.

Given n(N) = 12, n(P) = 16, n(H) = 18,

nNUPUH)=30andn(NNPNH)=0

From, n(N U P U H)

=n(N) + n(P) + n(H) - n(N N P) -n(P n H)
-n(NNH) +n(NNPNH)

n(NNP)+nP nH)+n(NNH)=16

Now, number of pupils taking two subjects

=n(N N P) + n(P n H) + n(N N H)

-3n(NNn P H)
=16-0=16.

Given set is {(a, b) : 22’ +3b*=35,a,b € Z}
We can see that, 2(+2)? + 3(#3)* =35

and 2(+4) + 3(x1)* =35

(2: 3)9 (2, —3), (—2’ _3)s (_29 3)= (4’ 1)’

(4, —1),(-4, 1), (4, 1) are 8 elements of the
set.

n=_8.

Let the original set contains (2n + 1) elements,
then subsets of this set containing more than n
elements, i.e., subsets containing (n + 1)
elements, (n + 2) elements, ....... (2n+1)
elements.

Required number of subsets

_ 2n+l 2n+1 2n+l 2n+l
- Cn+] + Cn+2 to.t Cin & C2n+l

—2n+l Cn $ 2n+lcn_1 Bk 2:1+icl + 2n+1C0
— 2n+l Co + 2u+lCI + Zn+lc2 Hcal)s 211+1Cn_l + 2n+lcn

1 2n+1
= 5[(1+ )=

A={4,8,12,16,20,24,.....}
= {6, 12, 18, 24,30, ....... }
AcB={12,24,..

n(M alone)
= n(M)-n(MAC)-n(MNP)+n(MNPNC)

1
e 22n+1 ms 2211 )
2[ ] _

=100-28-30+18=060

A -B=A - (A N B)is correct.
A= (A nB)U (A - B) is correct.
(3) is false.

(1) and (2) are true.

A-B A-(ANB)

} = {x : x is a multiple of 12}.

21.
22.

23.

24,

25,

26.

27.

28.

29.

30.

38

n((A x B) N (B x A)) =n*=99".

n(A U B) =n(A) + n(B) - n(A N B)
=12+9-4=17
Now, n((A v B)") = -n(A U B)
=20-17=3

n(A U B)=n(A) + n(B) —-n(A N B)
=3+6-n(ANB)

Since, maximum number of elements in

AnB=3

Minimum number of elements in

AuB=9-3=6

A = Set of all values (x, y) : X’ +)* =25 = 5%

X ; x v
y ot

B=—+—=11e, . —=
144 16 12 (4)

Clearly, A N B consists of four points.

Let number of newspapers be x. If every
students reads one newspaper, the number of
students would be x(60) = 60x

Since, every students reads 5 newspapers

Numbers of students = sl =300, x=25

n[(ANB)Y NA]
=n[(A' WB') N A]

...[By DeMorgan’s law]
=n(A'NnA)un(B' NA)

...[By distributive law]

=n(A)-n(ANB) =8-2=6
A -(A-B)
=AN(ANnBY)=ANn(A°UB)
=pu(AnB)=AnB
n(X N Y) =12 and these are 1, 2, 4, 5, 8, 10,
20, 25, 40, 50, 100, 200

A=BnNnC,B=CnA
= A, B are equivalent sets.
...[* A and B are interchangeable
in both equations]
AnX=BNX=¢

A and X, B and X are disjoint sets -
Also, AUX=BUX=>A=B |
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31.

32.
33,

34.

35.

Power set is the set of all subsets.
n(A) =5 = n(P(A)) =2° =32

n(A-B)=n(A)-n(ANB)=25-10=15

A B U

Since, A-B=A-(ANB)
and B—-A=B-(ANB)
Option (D) is the correct answer.

A = {x|xisaroot of ¥* — 1 =0}
={x|xisarootof (x - 1)x+1)=0}

=>x==1

B = {x|xisarootof X’ — 2x+ 1 =0}
= {x | x is a root of (x — 1)* = 0}

=¥=1

= AUB=A

1l AUBuUC

ii. (AnB°NC)

iii. (ANnB°NCf

iv.

36.

37.

38.

-

40.
41.

43.

39

v. AUBUONANB NCYNC=B NC"

n(X) = 60, n(C) = 25, n(T) = 20, n(C ~ T) = 10

n(CuT)=n(C)+n(T)-n(CNT)
=25+20-10=35

n(CUT)Y =nX)-n(CuUT)=60-35=25

2x+3|<7T=>-T<2x+3<7
=-10<2x<4 =>-5<x<2=0<x+5<7

n(S w P U D) =265, n(S) =200, n(D) =110,
n(P) =55, n(S N D) =60, n(S N P) = 30,
n(SNDNP)=10,
n(S P U D)=n(S)+ n(D) + n(P) —n(S N D)
-n(DNP)-n(PNnS)+n(SNDNP)
265=200+ 110+ 55—-60-30
-n(PAD)+10
n(PnD)=285-265=20
nPAD)-nPNDNS)=20-10=10

Given A = {2,4, 6, 8};

R = {(2,4)4,2)(4,6) (6,4)}

(a,b) e R=>(b,a) e RandalsoR™"' =R.
Hence, R is symmetric.

R=A xB.

For any a € R, we have a > a. Therefore the
relation R is reflexive, but it is not symmetric,
as (2, 1) € R but (1, 2) ¢ R. The relation R is
transitive also, because (a, b) € R, (b,c) € R
imply that a > b and b > ¢ which is turn imply
thata > c.

Here, (3, 3), (6, 6), (9, 9), (12, 12), [Reflexive];
(3, 6), (6, 12), (3, 12), [Transitive].

Hence, reflexive and transitive only.

Given A = {1, 2, 3, 4}
R={(1,3),(4,2),(2,4),(2,3),3, 1)}

(2,3) eRbut(3,2) ¢ R.

Hence, R is not symmetric.

R is not reflexive as (1, 1) ¢ R.

R is not a function as (2,4) € Rand (2, 3) e R.
R is not transitive as (1, 3) e Rand (3, 1) € R
but (1, 1) ¢ R.
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45.

46.

47.

48.

49.

50.

51.
52

53.

A=1{2,46};B=1{2,3,5}
A x B contains 3 x 3 =9 elements.
Hence, number of relations from A to B =2°.

la—aj=0<1

aRavaeR

R is reflexive.
Again,aRb=>|a—b|<1=3|b-al<1=>bRa
R is symmetric,

; 1 1 1
Again, IR 5 and 5 Rl but 5 #1
R is not anti-symmetric.

Further, | R2and 2 R 3 but 1R3,
[*]1-3]=2>1]
R is not transitive.

Total number of reflexive relations in a set
with n elements = 2".

Therefore, total number of reflexive relation
set with 4 elements = 2*.

A-B={a},BNC={c,d}
(A-B)x (BN C) = {a} x {c, d}= {(a,¢), (a, d)}

For any a € N, we find aja, therefore R is
reflexive.

But, R is not symmetric, because aRb does not
imply that bRa.

r={(ab)abeRanda-b+ 3 isan
irrational nb.}

Here, r is reflexive asaRa=a—-a + 323
which is an irrational no.

1l = 3-1+3= 231, which is an
irrational number. :

But 1rv/3=1 —/3++/3= 1 which is not an
irrational number.

1
ﬁrl::»-—-—
NE

r is not symmetric.
Also, r is not transitive.

Since, V3rland 17243 =5 V31 243
Option (B) is the correct answer.

¥ -4 +3x%=0

xRx = Reflexive

In option (D), ordered'pair (a, d) € A x B.
Thus it is not a relation from A to B.

A relation is equivalence if it is reflexive,
symmetric and transitive.

54.

55:

56.

57.

40

Since, G. C. D.ofaand a is ‘a’
ifaz#2,thenG.C.D. #2

R is not reflexive.

Let aRb

G.C.D.ofa,b=2

e, (a,b)=2

=(b,a)=2

= G.C.D.ofb,a=2

R is symmetric.

Again, let aRb and bR¢

G.C.D.ofa,b=2 72 G.C.Dof(a,c)
and G. C.D.ofb,c=2 =2
R is not transitive.

Here, R = {(x, y) € W x W : the words x and y
have at least one letter in common}

R is reflexive as the words x and x have all
letters in common.

Hence, R is reflexive.

Also, if (x, y) € R i.e., x and y have a common
letter, then y and x also have a letter in
common '

R is symmetric.

R is not transitive as (x, y) € Rand (y,z) € R
need not imply (x, z) € R

For example, let x = CANE, y = NEST and
z=WITH

then (x, y) € Rand (y,z) € R, but (x,z) ¢ R

R is reflexive and symmetric but not
transitive.

For reflexive, 0 = ¢, so sec’ — tan’0 = 1,

R is reflexive.

For symmetric, sec’0 — tan’¢ = 1

50, (1 + tan’@) — (secz¢ —1) = sec’d—tan’0 =1

. R is symmetric

For transitive, Let sec’® —tan’p =1 ....(i)
and sec’$ — tan’y = 1
1 + tan’$ — tan’y = 1
= sec’0 —tan’y = 1
R is transitive.

....[From (1)]

Given, f(x) = cos(log x) = f(y) = cos(log y)
Then, f(x).f(») —l[f (5]+ f(xy)]

2| \y
= cos (log x) cos(log y) —

l[cos(logi] + cos(log xy)}
E y

= cos (log x) cos(log y) —
%[Zcos (logx) cés(log =0
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58.

59.

60.

61.

62.

63.

f[f(cos 26)] = £| =% 29 | _ ¢ tan? 0)
1+cos 20
2
= I__taizg = COS 29
1+tan“ 0 '

fix+1)—f(x)=8x+3
= [b(x+ 1)’ + c(x+ 1) + d] = (bx* + cx + d)

- =8x+3
= (2bx+(b+c)=8x+3
=2b=8,b+c=3
=b=4,c==]

f(x) = cos[n*]x + cos[-n’]x
f(x) = cos(9x) + cos(—10x)

[ n=3.14,
[9.85] =9 and [- 9.85] =— 10]
= c08(9x) + cos(10x)

= 2cos(ﬁjcos[£]
2 2
f[E] = 2005[&]cos[£] 3
2 4 4
f E]n——Zx_—le:-—l
[2 V2 2
fix) = f(—x) = (0 +x) =f(0 —x) is

symmetrical about x = 0.
f(2 + x ) = f(2 — x) is symmetrical aboutx =2.

it —1 x> +1-2 2
Letf(x)= = =1-
(x) x2 +1 x2 +1 o]
1>
2
<2
x+1
ST O T
x“+1
1<fm)<1

Thus, f(x) has the minimum value equal to —1.

We have f(x) = (x — 1) (x — 2) (x — 3) and
f(1) = f(2) = f(3) = 0 = f(x) is not one-one.
For each y € R, there exists x € R such that
f(x) = y. Therefore f'is onto. Hence, f: R > R
is onto but not one-one.

The total number of injective functions from a
set A containing 3 elements to a set B
containing 4 elements is equal to the total
number of arrangements of 4 by taking 3 at a

time i.c., ‘P, =24.

41

65.

66.

67.

68.

69.

70.

Fdl

72,

Function f : R — R is defined by f(x) = ¢". Let
x;, x € R and f(x)) = f(x;) or €7 =e™ or
X, = x3. Therefore f is one-one.
Let f{x) = €* = y. Taking log on both sides, we
get x = logy. We know that negative real
numbers have no pre-image or the function is
not onto and zero is not the image of any real
number. Therefore function f is into.

f(x)=2+ cos x > 0. So, f{x) is strictly monotonic
increasing so, f(x) is one-to-one and onto.

f:N->I
f(1)=0,f(2)=-1,f3)=1,f(4)=-2,f(5) =2
and f(6) =-3 so on.

=
=
| )

In this type of function every element of set A
has unique image in set B and there is no
element left in set B. Hence f is one-one and
onto function. '

Let f(x) be periodic with period T.
Then, f(x + T) = f(x) forallx e R
=>x+T-[x+T]=x—-[x]. forallx e R
= Xx+T-x=[x+T]-[x]

=[x +T]-[x]=Tforallx e R

=T=123,4,.......

The smallest value of T satisfying
fix+T)=1f(x) forallx e Ris 1.
Hence, f(x) = x — [x] has period 1.

Here,x+3>0and x> +3x+2#0
x>-3and(x+1)(x+2)#0,te,x =-1,-2.
Domain = (-3, o0) — {-1, -2}.

f(x) is to be defined when x> — 1> 0
=>x¥>1l,=>x<-lorx>land3+x>0
x>-3and x # -2 :
Di=(-3,-2)u(-2,-1)u (], x).

The quantity under root is positive, when

—l-ﬁSxS—Hx/g.

The function f(x) = \/lcog(x2 —6x+6) is
defined, when log(x* — 6x + 6) > 0

>y -6bx+x 21 =>x-5(x-1)=0

This inequality holds, if x < 1 or x 2 5.
Hence, the domain of the function will be
(—o0, 1]V [5, ).
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73.

74.

75.

76.

77.

78.

79.

80.

—1<1+3x+2x% <1
Casel: 2> +3x+12-1;2x* +3x+22>0
Lo T3EV9-16 _ -3%iV7

6 6
CaseIl: 2x +3x+1<1

(imaginary).

= 27 +3x<0> 2x[x+-§—)s0

= ;35x£0 = xe[—é, 0]

2 2 .
In case 1, we get imaginary value hence, rejected
Domain of function = ]:—_;,0] )

To define f(x), 9 —x* >0 = |x| <3

=H-JErLY.  asa (1)
and-1<{(x-3)<1
HAEREE - (if)
From (i) and (ii), 2 <x <3 i.e., [2, 3).
x+2

M= e

O e T
f(x)'{l, x> -2

Range of f(x) is {-1, 1}.
Since maximum and minimum values of

cos — sin x are 2 and —/2 respectively,
therefore range of f(x) 1s [—\/E ; V2 ]

x> +34x-71 _
2 +2x-7
=3 (1-»+2(17-y)x+(Ty-71)=0
For real value of x, B> — 4AC > 0
=1 - 14y+4520=>y29,y<5.

Let

Here, f(x) = log1—+—x
_ 1-x

=
and f(—x) = log[l—_—x] = log(l—ﬂj
l1+x 1-x

- —log[‘”] =~ W) =)

| I
= f(x) is an odd function.
x+2 3

=x= +1

_y+2
x-1 y-1

v:

o ).
Given, f(x) =21 |
= x(x — 1)=log; f(x)

= x*—x—log, f(x)=0

81.

82.

83.

84.

42

1+ 1+4log, f(x)

=X
2
1+ 1+4log, f
Only x= zogz ) lies in the domain

)= %[l+,fl+4log1x] :

Let f(x) =y =>x=f"'(»)
Hence, f(x)=y=3x-5

ey VS wx ol e 212
3 3
+5
' (x)= g
(x) 3
Also f is one-one and onto, so f ™' exists and is
x+5

given by f '(x) = -

)= 2
x+1

(%)

—_— ax —
f(f(x)) = f[x-!—l]_

ox
—+]
x+1
But f(f(x)) =x
a’x
__._:x
L oax+x+1
LH.S, Puta=-1,
-1)’x _ X _
(-Dx+x+1 —x+x+1
=—1
f(x)=log[}_+_{:|
1-x
_1+ e
2x 1+ x° x? +142x
f =lo =log | ————
(5 ) on| 5 |- 5
L 1+ x°

- 2
= log ‘”] =2 log[%jﬁ]=2f(x)

Ll'_x it o

Let x, y € N such that f(x) = f(y)

Then, f(x) =f(y) > X +x+ 1=y’ +y+1
=2>E-y)x+ty+1)=0
=>x=yorx=(-y—-1)¢N

f is one-one.

Again, since for eachy € N, there existx € N
fis onto. '
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85.

86.

88.

89.

90.

91.

lx| is not one-one; x* is not one-one;

x* + 1 is not one-one. But 2x — 5 is one-one
because f(x) =f(y) > 2x-5=2y -5=>x=y
Now, f(x) = 2x — 5 is onto.

f(x) = 2x — 5 is bijective.

— Y1+ (=/3)* <(sinx —/3 cosx) € 41+ (—/3)?
-2 < (sinx — NE) cosx) <2
—2+1<(sinx— V3 cosx+1)<2+1

xﬁ cosx +1)<3

i.e., range = [-1, 3]

For fto be onto S =[-1, 3].

f(x) = log|log x|, f(x) is defined if |log x| > 0
and x > 0 1e, if x > 0 and x # 1
(- |logx|>0ifx=#1)

=x e (0, 1) v (1, o).

— 1 < (sinx —

fix)= ,[log

1
|sinx |
=sinx#0=>x#nn+(-1)"0
= x # nn. Domain of f(x) =R - {nm, n € I}.

f{x) = sin(log(x+\f1 + 22 ))
= fl-x)= sin[log(—x + J1+x*)]

= f(—x) = sin log (J1+x x)EJ__'i:i::;J

: I 1
— e 1 l —_—
= f(— x) = sin og-(x+ l+(x2)}

= f(-x)= sin[-—log(x+\/1+7)]

= f(—x)=- sin[log(x+ 1+ )]

= f(— x) =— f{x)
f(x) is odd function.
Let f(x) =y = x = '(y). Now,
y=Z 6-5)
o oXx+5
xy+5y=2x—-1=>5y+1=2x—xy
=2x2-y)=5y+1=x= oyl
2-y
2~y
D el
-X o

43

92. Lety=

="' (x)= loge[; 1]5

—X

l’(x)_ 10+ x
—X

= f(x) = log (

93. — 7% xe(-10,10)

10 +x)
IO“x/

104 200x
200x ) _ 100+ x*

i f[loo+x2) = L8l 200x
10— .

100+ x

[10(10+x) |
| 10(10-x)

= 2log Gg”) 26(x)

100+ x*
:>k=l=0.5
2
94. Since, f(x) is even.
f(-x) = fix)

a’-1 _ a’ -1
(0 (a+1)  x"(a"+1)
- 1-a* e a* -1

(-—l)“x"(l+a") x"(a* +1)
-1

=1=-1=(-1
=

n= —% can satisfy the equation.
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¢ 98 2 l
95. Given expression= X [— + —]
=013 99

i“n |3 99
Z.SE_FL 1
3 3 99
fori = 0, 1,2, ....,32]
=66

[ each term in the summation is one or more

but less than 2 when i = 33, 34, 35, ....,98]
9. fix)= %(1 + cos 2x) + -;- |:1+ cos(z;—n+2xﬂ

T
2cosxcos(§ + xJ

2

=1+ l cos2x + cos 31E+2x
2 3 _

7 T
—cos| 2x+— |—cos| —
(22+5)(3)]
= §+—1-[cos 2x+cos(2x+£t-]
4 2 3
—cos(2x+£}jl
3
{cos 2x-2 sin (2x+£] sin(zﬂ
2 6
+l cos 2;:-.‘2sin[£+.71x].l
2 2 2

= 3+—1—[c:0:52x~cas2x]= 2
4 2 4

Il

+

M| =

Hlw bW

97. Df= Dg m Dh
where g(x) = e and h(x) = V2+x

log,, (1-x)
Now, D, = {x e R: 1 —x>0, log;o (1 - x)#0}
={xeR:x<l,1-x#1}
={xeR:x<1,x#0}

andDy={xeR:x+2>0}
={xeR:x>-2}
D¢=[(-o0, 1) = {0}] N [-2, =)
=[-2,.1)-{0}
98. f(x)= e\,'s;:-s—zxz

=5x-3-2¢>0
:>(x—ll) (x—%]SO

3
Df = l:l, -2—]

9.  (fog)x) = f(g() = ") = sin »*
LS L
100. Here, f[l]z [ZS_L)*‘ _ [QT
2 16 16
170
= f[f[iﬂ f[[ﬁ]‘
2)] |\16
' /

\
= (25_32
16 )

(&)

| -

I

_1
2
101. (gof)(e) + (fog)(m) = g(fie)) + f(g(r))
=g(1) + f{0)
=—1+0
=1
102. (hofog)(x) = (hof)(g(x))
= (hoi)(\/xz + 1)
= h(f(\/x2 + 1))
= h[(Jf +1)2 —1}
=h(x*+1-1)
=h(x2)= {02, lifx=0
x ,ifx#=0
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103.

104.

105.

- 106.

g(f) = () = [#/]
and f(g(x) = f([x]) = |[x]
=[x1=|[x]

= f(gx)) = g(f(x))
Whenx <0, [x]<x<0

= [z 1+
= o)z b =[]

e[ [t] <t forall t]

= flg(x)) = g(f(x))

g(flx)) < f(g(x)) forall x € R
Given, f(x)=ax+b, g(x)=cx+d
and f(g(x)) = g(f()
=>flcx+d)=gax+b)
=alcx+d)+b=clax+b)+d
=ad+b=cb+d

= f(d) = g(b)

Given,

f(x) = sin’ x + sin’ (x+§) + cos (x+§] cos x

= —l—» 1-cos2x+1—cos 2x+2—ﬂ) :
2 3

[ 21!) n
+cos| 2x+— |+cos—
3 3
l ——{ 2x+ (2 +—]}+ [2 +E]
2 COSLX+COSs X COS| =X 3

--2cos(2x+ n)cos +cos 23c+Jt
2 3 3

fl

.
2
2
4
goft) = ] = g |

L

Hence, gof(x) is a constant function.

Let x, y € R be such that
f(x) = f(y)
=x+5+1=3"+5p+1
=S -y)+5x-y)=0

=S @-)E+xy+y+5)=0

= (x-y) Ii[x+%] +3%+ 5:|= 0

107.

108.

109.

45

_ . )
= x=yand (x+-J2—’J +% +520

f: R — R is one-one

Let y be an arbitrary element in

R (co-domain).

Then, f(x) =y i.e.,, x* + 5x + 1 =y has at least
one real root, say f§ in R

B3 +5B+1=y

=>fP)=y

Thus, for each y € R there exists B € R such
that f(B) = y

f:R — R is onto

Hence, f: R — R is one-one onto.

Asx—[x]€[0,1),VxeR
0<x-[x]<1l,VxeR
=>1<1+x-[x]<2,VxeR
=>1<gx)<2,VxeR
Hence, f(g(x)) =1 VxeR

Here, (f — g) (x) = f(x) — g(x)

x—0=x, if xisrational
e ) {0 —x=-x, if xisirrational
Letk=f-g
Let x, y be any two distinct real numbers.
Then, x # y
=X # -y
Now,x #y

= k() #k(y) = (f-g) ) = (f-g) ()
= f— g is one-one.

Let y be any real number

If y is a rational number, then

k() =y

= (-2 0)=y

If y is an irrational number , then
K-=y

=>{F-2=»=y

Thus, every y € R (co-domain) has its pre-
image in R (domain)
f-g:R — R is onto.

Hence, f — g is one-one and onto.

(fog) (x) = f(g(x)) = f[" 1]

= Z[x 1)+ 1 "—’Ix
2
= (fog) (x) =x = x =(fog)'(x)
Hence, (fog)™ [l) =1
X X
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110.

111.

112.

113.

114.

115.

Here, f(2) = . 3
2-1

ff2)=13)=—=-=2

2+1
f(f(f(2))) = f(2) = 5 3
Given, f(x) =sinx
f: R — R is neither one-one nor onto as
Re=[-1, 1].

R
f.[ = 2]»[ 1,1]

is both one-one and onto.
f:[0,n] > [-1,1]

is neither one-one nor onto as
R.r = [0, l]

I: [O, g] — [-1, 1] is one-one but not onto as

Re=[0, 1].
_ fes) _ V25 5,
)= x = f16)+f(1) V16441 5

(goN)(x) = sin x* = (gogof)(x) = sin(sin x°)
= (fogogof) (x) = (sin(sin x*))* = sin” (sin x%)
Now, sin’(sin x%) = sin(sin xz)

= sin(sin x*) =0, 1

= sin x> =nn, (4n + 1)% nel

=sin’=0=>x=nn
=x=+ynTt neW

~1 <logy(x*+5x+8)< 1
z-;—S(xz+5x+8)E2

= x> +5x+ % >0

' 2
=+ 2[§)x+(§]—[ J+1§>0
2 2 2 2
5 5 5
= x+5 +220a11dx +5x+6<0

=>x+3)(x+2)<0=x e[-3,-2]
f(x) = x|
) = {x, if x>0

-x, if x<0
Therefore, the function f'(x) does not exist.

116.

117.

118.

119.

120.

46

Lety=log.v4—x* = &' =y4-x
Se?=4-¥ > =4-?>x=J4-¢”
4-¢%>0

= e¥<4=2y<log. 4

=>y< %logﬁ:‘»yilogez

y € (-, log. 2]

2
f(x) = tan 1‘9——;3

2
f(x) is real valued function when % -xX*>0

2

=x< -—T;-:> X € l}—g,g] = Domain of f(x)

When domain is in closed interval, we use
differentiation method.

2
f'(x)= SCCZ,"n——IZ . :
? by L

——(-2)

When f'(x)=0,x=0

Finding values of f(x) when x =0, ;’ 13[
[End points of domain]

n* n n
f(0)=tan,/— = +/3 and f| —— |=f| = [=0

BN 5 [ 3) [3]

Range of function = [0 NE) :I

[Taking least value and greatest value for
range]

7
cos2x+7=a2-sinx)=>a= P—OSZL
2—sinx
_1-2sin* x+7 _ 2(4-sin’ x)
=>a= = -
2-sinx 2-sinx
=a=2(2+sinx)
a € [2,6] v —=1<sinx<1]
Let y = log(3x* + 4)
_ e’ -4
=3 +4=d=>=
Since, x* >0
7 -4

>0=>e-4>20=>y>log. 4
=>y=> 2log.2
So, range = [2 log. 2, )

f(x) = sinx + cos x, g(x) =x°
fog(x) = sin x* + cos x*
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121.

122.

123.
124.

125.

126.

127.

128.

Number of bijective function from a set of 10
elements to itself is '°Py,.
So, required number = 10!

Function given by f(x) =ax+b

So, g(»)=y-3
flg(-1))=f(-34)=f(-7)=5-49=—44
fix) = f{y)

=>x+2=y+2 =>x=y
Function f is one-one

f-x)= sec:log(+x 1+ (2) )]
(o)

sec log(m—x)
X

= sec| log

i

I
§
3

sec| log

\\)l+x2 a5

- m[—log(m +x):|
{75

f{x) 1s an even function.
- af =] x|
L (T]
-] x|
2

=>-2-1<-|x| <2-1

=-3<|x|<1

=-1<|x|<3

=>x€[-3,3]

f={(1,1)(24),(0,-2), (-1, —-5)} be a linear
function from Z to Z. The function satisfies
the above pomnts, if f{x) = 3x — 2

= ,xeR - —5-
4x+5 4

—-1<

<l

We have, fix) =

129.

130.

131,

47

=>4xy+5y=>5x
= 5y=5x—-4xy=x(5-4y)
=>x= >
5-4y
5y 5
=f-1 = , cR—-<—
B0 =£'0)= 57 x {4}

Since, f(x) and g(x) has same domain and
co-domain A and B and f(1) = (1>~ 1=0

1 1
N=2-—-1=2x=-1=0
g(1) I 2‘ >

f(1)=0=g(1), {0) = 0=g(0)
f(-1)=2=g(-1), f(2)=2=g(2)
A={-1,0,1,2},B={-4,-2,0,2)

By definition, the two function are equal f= g

= 31
L x+1
f(x)+1 2x
f(x)-1 =2
f(x)+1
1-f(x)
2[f(x)+1]_l
_2x-1 _ [1-f(x) | _ 3f(x)+1
Sl 2241, f(x)+l:|+1 f(x)+3
1-f(x)
f:N—>N
xH if nisodd
f(n)=

n e
-2— if niseven

=1

Now forn=1,f(1)= 1—;—1

2

andifn=2,f(2)=7 =1

f(1)=£f(2),But 1 #2.
f (x) is not one-one.

f(x)= “—;'-1 ifn is odd

ify= Eg—l thenn=2y-1,Vy

Also, f(x) = % ifnisevenie.,y= %
orn=2yVy
- f(x) 1s onto.
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