xE - al = (x+a) (x-a)
o

CHAPTER

Let A be a non-empty set and R € A X A. Then, R is called a relation on A. If (a, b) € R, then

we say that a is related to b and we write aRb and if (a, b) € R, then we write a R b.

DOMAIN, RANGE AND CODOMAIN OF A RELATION:
Let R be a relation from set A to set B, such that R = {(a, b):a € A and b € R}. The set of

all first and second elements of the ordered pairs in R is called the domain and range
respectively, i.e. Domain(R)={a: (a, b) € R} and Range(R) = {b: (a, b) € R}. The set B is

called the codomain of relation R.

TYPE OF RELATIONS:
I  EMPTY(VOID) RELATION: A relation R on a set A is called empty relation, if no

element of A is related to any element of A,i.e., R =0 C A X A.
II' UNIVERSAL RELATION: A relation R on a set A is called universal relation, if
each element of A is related to every element of A,i.e. R =A X A
III IDENTITY RELATION: A relation R on a set A is called an identity relation, if each
element of A is related to itself only. It is denoted by I,.
I, =R={(a,a):a € A}
IV  REFLEXIVE RELATION: A relation R defined on set A is said to be reflexive, if
(x,x) € R,Vx € Aie. xRx,Vx € A.
V ~ SYMMETRIC RELATION: A relation R define on set A is said to be symmetric, if
(x,y) ER = (y,x) ER,Vx,y € Aie. xRy = yRx,Vx,y € A
VI TRANSITIVE RELATION: A relation R defined on set A is said to be transitive, if
(x,y) ER and (y,z) ER = (x,z) ER,Vx,y,z€ A ie. xRyand yRz = xRz,

Vx,y,z€ A
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EQUIVALENCE RELATION:

A relation R on a set A is called an equivalence relation, if it is reflexive, symmetric and

transitive.

EQUIVALENCE CLASSES:

Consider an arbitrary equivalence relation R on an arbitrary set X, R divides X into mutually

disjoint subsets A;, called partitions or subdivisions of X, satisfying

1) For each i all elements of A; are related to each otheri.e. A;UA; = X,i # j
i1) No element of 4; is related to any element of A;, i.e. A;NA; = @,i #J
iii) UA; = X and A;NA; = @,1 # j.

Here, subset A; are also called equivalence classes.

Let A and B be two non-empty sets. Then, a rule f from A to B which associates each element
X € A, to a unique element of f(x) € B is called a function or mapping from A to B and we
write f: A — B. Here, element of A is called the domain of fi.e. dom(f)=A and element of Bis ==/« 7
called the codomain of f. Also, {f(x): x € A} € B is called the range of f. ko

TYPES OF FUNCTIONS:
I ONE-ONE (INJECTIVE) FUNCTION: A function f: A — B is said to be one-one if,

distinct element of A have distinct images in B, i.e. f(x;) = f(x;) = x; = x;, or
X1 # Xy = f(xqg) # f(x,) where x;,x, € A
I MANY-ONE FUNCTION: A function f: A = B is said to be many-one, if two or more
than two elements in A have the same image in B.
III “ONTO (SURJECTIVE) FUNCTION: A function f: A — B is said to be onto or
surjective, if every element in B have atleast one pre-image in A, i.e. if for each y € B,
there exists an element x € A, such that f(x) = y.
IV INTO FUNCTION: A function f: A = B is said to be into, if atleast one element of B
do not have a pre-image in A.
V  ONE-ONE AND ONTO (BIJECTIVE) FUNCTION: A function f: A — B is said to

be bijective, if f is both one-one and onto.



@ COMPOSITION OF FUNCTIONS:

s ha = Letf:A — Band g: B = C be any two functions, then the composition of f and g denoted by the

function gof and defined as gof: A — C, such that
(gof)(x) = g{f ()}, vx € A

.
INVERTIBLE FUNCTION: g%

A function f: X — Y is defined to be invertible, if there function g:Y — X, such that
gof =1, and fog = I,. Then, function g is called the-inverse of f and it is denoted by f .

.. . * .
Also f is invertible, then f must be one-one and OI‘K vice-versa.

BINARY OPERATIONS:

A binary operation * on a set X is z@ *: X X X - X. We denote * (a,b) by a * b, where
a,b € X.

COMMUTATIVE BINA

X is said to be commutative, ifa*b = b * a,Va,b € X.

OPERATIONS:

A binary operation * o

ASSOCIATIVE B

A binary operation * on a set X is said to be associative, if a * (b * ¢) = (a * b) * ¢,Va, b,c €

@n= . : S = By-2,e" Yi+1 = Yfi- Xn/d a-—Yf )
x d+t-nd T T iev Konet = (Xnl2) (3-axn®)

T ,
e ’ 1 comintw iy s e Y 0" €7 coth (—2) = | cot ['z “1 Cz =4 SIhCiz) "a‘.‘{n-l}ld

sl
'X\"‘ 0 ~ 2 €3
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PBACHECE QUESTIQNS

1. If f:R - R satisfies f(x +y) = f(x) + f(y), forall x,y € R and f(1) = 7, then
r=1 f(r) is

mn
a) ?

b) 7(n+1)

%
c) 7n2(n +1) \\Q
g e Q

2
2. Letf:R — Rand g:R — R be given by f(x) = 3x2 Ean (x) = 3x — 1 forall
x € R. Then,

a) fog(x) =27x*—18x+5 é
b) fog(x) =27x?>+18x—5 A
c) gof (x) =9x2-5 \@
d) gof (x) =9x%+ 15 Q
3. The domain of the function @Qogg,ﬂ(xz —1)is
a) (=3,-1)u(1,x) \o
b) [-3,-1]u[1,
c) (=3,-2) ,=1) U (1,)
d) [-3,-2) U (=2,—1) U (1, )
4. If a,b_are-two fixed positive integers such that f(a+x)=b+ [b3+1—

3b2f (%) + 3b {f (x)}* — {f ()}*]*/3

Forall x € R, then f(x) is a periodic function with period

a) a
b) 2a
C) b 1 LaD]

I Lavel
d) 2b ¢in)

e (x..m) (3-axn® )
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5. If f:N — Z is defined by

2 if n=3kkeZ
f(n)={10 ifn=3k+1,k€_Z,
Oifn=3k+2,k€eZ

Then {n € N: f(n) > 2} is equal to
a) {3,6,4}
b) {1,4,7}
¢ {47}
d) {7} Q
6. Let the function f(x) = x? + x + sinx — cosx + log(1 + | %eﬁned on the
interval [0, 1]. The odd extension of f(x) to the interval [~$
a) x2+ x + sinx + cosx —log(1 + |x|) %.
b) —x? 4+ x + sinx + cosx — log(1 + |x])

c) —x?+x +sinx — cosx + log(1 + |x]) @

d) None of these N

—d ()N 1/2
7. The domain of definition of f (x)®\_7 (M) , where ¢p(x) = x3—3 —3x2 -

x+1 2
3.
2x + =, 18 ®
2 \

a) (—OO' _4)

b) (—4,) %ﬁ
c) (—o0,—1) 1,4)

d) (—OO, _& _11 4]

If [x] denotes the greatest integer < x, then

” [ ]+[§+;]+...+[§+E]isequalto
a) 99
b) 98

c) 66

d) 65

Yi+1 = Yir (xn/2)(a-Yi%)
Konst = (Xnl2) (3-axn®)

n = Sﬂ = m __.a ‘_l-
5>x @y+(n-1d {=r
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9. Which of the following functions have period 2r?
a) y =sin (Znt + g) + 2sin (Snt + %) + 3sin5nt
i inZ
b) y= sinzt +sin—t
c) y=sint + cos2t
d) None of the above
10. Let R be the set of real numbers and the mapping f:R - R and g: R — R@eﬁned
by f(x) =5 — x? and g(x) = 3x — 4, then the value of (fog)(— 1)0

a) -44 \\
5 Q
c) -32
d) -64 %
11. Ifa function f : [2,00) = B defined by f(x) = &x + 5is abijection, then B =
a) R

b) [1,%0) N,
¢) [4,) \Q\

d) [5,)
12. The domain of deﬁmtlor@

flx) = 1030 4
a) (—OO, O) -
b) (0,) — }

¢) (1,%)—1{6)

d) [1, ) — {6}

..The set of values of x for which of the function f(x) = i 4 2sinTx 4 \/% exists is

a) R
b) R — {0} 1 [a0]
C) q) I Lavel

ciz)
d) None of these

Haw = (anﬂ) (3-«::.-. )
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14. Suppose f:[—2,2] = R is defined by

_(—1lfor—2<x<0
f(x)_{x—lforOSxSZ’

a) {-1}
b) {0}
o {-3}
d @

15. The domain of definition of the function Q@

then {x € [-2,2]:x < 0 and f(|x|) = x} is equal to

FG0) = x - EEETE 4 (x4 )05 4 4(x + 4)°F is \
a) R OQ
b) (—44) X

c) R* K%

B (-4,0) U (0,) <

16. The domain of ition of flx) =
.

V1ogyo(logyo x) —logyo(4 — 10% 103, 1s
a) (103,10%) 0
b) [103,10%] 5@

¢) [103,10%) K
d) (103,10%] @

17. Let R be the r . Consider the following subsets of the plane R X R

S= {(x,y)p@x+ lando < x < 2}
T = {(%,):x — y is an integer}

Which of the following is true?

a) T is an equivalent relation on R but S is not

b) Neither S nor T is an equivalence relation on R
¢) Both S and T are equivalence relations on R

d) S is an equivalence relations on R and T is not

— _'_ S o m'ﬁ"rﬂ '..i"""l = ‘!r*’ . .Kn a a-yf )
" K &y +(n-13d A =Y NE = (Xrllﬂ) (3._““’_)

At 2.k b = by a ] ¥ il -
i 2‘h b.h o _ e ﬁ‘ comin =yl s e TGS £, CQ“‘ (,2) gl ot (vz. A

N
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19.

20.

2L If f(x) = log(

f(

x 34 +:_Cﬂ:—1)d

by

N[

a) g(x) = (b_axg)

b) g(x) =

¢) gix) = (ax?+ b)s

&) 9() = (”)

I 2f (x?) + 3f (5) = x* — 1 forall x € R — {0}, thenf@is

(1-x*)(2x*

a)

5x%

b) (1+x*)(2x*

5x%

—x*)(2x*
5x*

c) a

d) None of these

(a x2+b)3

1

+3)
_3)
_3)

)

here f: X — Y is function is defined such that

If X and Y are two non-emp@
f(0) ={f(x):x € C}f CXand f71(D) = {x: f(x) € D}forD C Y,

Forany A € X and

a) fH(f)

, then

b) f—l(f@:A only if f(X) = Y

c) f@ﬁ\E(B)) = Bonlyif B € f(x)
d. f(f'(B) =B

1+x
1-x

), —1 < x <1, then

3x+x3) f( 2x ) is
1+3x2 1+x2

a) [fC)PP
b) [f()]?
c) —f(x)
d) f(x)

= Bi-3yr

1.3

fi +1 = Yi+ (Xn/2)(a-Yi2)
Konsr = (Xnl2) (3-axn®)

{—1"

ﬁn ;alr{.—ﬂ'ljld
exp Flxorh) =F (ra)

M=y 2

=B+ (n-1)d
g+‘\-) 'F (’-q}

.

&

1 La0]

I Lavel

Ciz)




Jff :R—>Randg : R — Raregivenby f(x) = |x| and g(x) = [x] for each x € R,
then{x € R: g(f(x)) < f(g(x))} =
a) ZU(—,0)
b) (—,0)
c) Z
d) R
23. Let f: N — Y be a function defined as f(x) = 4x + 3 where Y = {y € N®= 4x +

3 for some x € N}. Show that f is invertible and its inverse is
-3
a) gy) = yT

b) g() =2= OQ

3

) gy) =4+%2 K%.

d g =22

24 1f f:R >R i: given b.y | . QAQ
F& = {1 when x i rrationd \Q\
Then (fof)(1 — +/3) is equal t()
a) 1 \®
b) -1 K
c) V3 &
d 0
<

“\ .
25. Let € denote the set of all complex numbers. The function f : C = C defined by

b ..
f(x) = % for x € C, where bd # 0 reduces to a constant function if:

a) a=c
b) b=d
c) ad = bc

d) ab=cd

I g, = Bu-ait Vi +1 = Yi+ (Xn/2 a-yl)
- X B+(n-1d 1=° Kt = (Xnl2) (3-axn®)

e S Ok WY el i g B - a7 .
Glstas b vie o ' 1 PR R e coth (2) = | cot GzpMh(Z) =i sinliz) Ay =dwin-d

o2 f
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8

) N 7
mixrl o
:a‘ Z'F}

2427 then f(x + ¥)f (x — y) is equal to
a) ~{f(2x) + f(2y)}
b) - {f(2x) - f(2y)}
0) {f@x) + f2y)}
d) ~{f(2x) - f(2y)}
27.1f f(x) = sin®x, g(x) = Vx and h(x) = cos™'x,0 < x < 1, theg QQ

a) hogof = fogoh \\
\

26.If f(x) =

b) gofoh = fohog
¢) fohog = hogof O

d) None of these @ N

28. The domain of the function g|

f(x) = 17%C,,_; + 2073*P, ., where t@ ols have their usual meanings, is |

the set ‘\Q

2) {23} \Q =y ®

b) {23374} 0 =a|"‘(ﬂ‘l)d
g+‘\-) 'F(’-q}

C) {1’2a3’4} \@ n F

d) {1,2,34,5) K {L 3 ]

29.1f f(x) = %, e ;) +f (%) +. ...+ f (;) is equal to

a) 1 %

b) 48 % .
c) -48

d). -1
30. The period of f(x) = sin (:—_xl) + cos (”Tx)n €Z, n>2,is

a) 2nm(n—1)

b) 4(n—1m (L]
¢c) 2n(n—1) ciad
d) None of these ’

1 La0]

@n=_ 1 G, = Bi-3," fi +1 = Yi+ (Xn

_ n/d )(a-Yi
x B4+(n-1d H= Kner = (Xnl2

) (3-axn®)




32.

33.

-1; x<0

Aff(x) = { 0; x =0 and g(x) = x(1 — x?), then

1, x>0

—1; -1<x<Qorx>1
a) fog(x)={ 0; x=0,1-1
1; 0<x<1
-1; -1<x<0
b) fog(x)={0, x=01-1
; O0<x<1

—1; -1<x<0orx>1 @
¢) fog (x) ={ 0; x=0, 1,—-1 .
1, 0<x<lorx<-1 \\
1;, - 1<x<0orx>1 Q
d) fog (x) = {0; x=0,1,-1
1; 0<x<lorx<-1 O
Let X and Y be subsets of R, the set of all real r@’ The function f: X =Y
defined by f(x) = x? for x € X is one-one bu to, if (Here, R™ is the set of

all positive real numbers) A
R~

) X=Y =R*
:)X=R,Y=R+ \Q\
O

) X=R"Y=R

d X=Y=R \@'

Let A={2,3,4,5, %&1 7,18}. Let be the equivalence relation on A X A,
cartesian produc d A, defined by (a, b) = (c,d) if ad = bc, then the number
of ordered % e equivalence class of (3, 2) is

a) 4 - \ N

b) 5

c). 6
d) 7

g, = Bu-ait Vi +1 = Yi+ (Xu/2)(a-Yi%)

- 2
X @4+(n-12d (=° Kt = (Xnl2) (3-axn®)
- wip* = L& by

> r 1 comini= wimbiln sle 50" a7 -60'“‘ ('z) = I. CD‘!' iz, ; “1 § z = 5'-” c‘.) o "a‘.“cﬂ-’l}ld
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34. Let f: [4, o[~ [4, oo[ be defined by f(x) = 5**~% then f~1(x)
a) 2—./4+logsx
b) 2+ ./4+logsx
1 x(x—4)
9 (5)

d) Not defined
35.1f f(x) = 2=, x # 1 then @

2
(fofo...of) (x) \\Q
19 times .

is equal to Q

a) oy
()" &
g — QQ
d) x 13
36. Let f(x) be a real valued functi by
fe+D) =1+[2-5f()+10{ — 10{f (¥ + 5{f()}* -
{f (x)}°]'/> for all real e positive constant A, then f(x) is

a) A periodic functi ﬁ eriod 4

b) A periodic 1th period 2 A
c) Not a periodic function
d A perio%)u

nction with indeterminate period

37.If f(x) =+/I3* — 317%| — 2 and g(x) = tan x, then domain of fog (x) is
a) [n+§,n+%]u[n+%,n+1],nez
b) (nx+%,n+%)u(n+%,n+1),nez
C) (n+%,n+%)u[n—%,n+1],neZ

1 La0]

d [n+ix+3)u(n+in+2),nez o]
4 2 2 Ciz)
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38.

39.

40.

41.

A function f:A—> B, where A={x:—1<x<1} and B={y:1 <y <2}, is
defined by the rule y = f(x) = 1 + x2. Which of the following statement is true?

a) f is injective but not surjective

b) f is surjective but not injective

c) f is both injective and surjective

d) f is neither injective nor surjective

Let the function f, g, h are defined from the set of real numbers R to R such that

Fa) =22 —1,g(x) = /@2 + 1) and h(x) = {2 h S o then\o S)(%) is

defined by

a) x OQ
b) x? % S

c) 0 K

d) None of these A@

If f(x) = (9x + 0.5) log(o.54+x) (%;-;x_—@ a real number, then x belongs to
1

a) (— E' 1) OQ
11 1 3

b (-33)v(G )Y (;{b»

1
9 (-3~ (b’&
d) None of the
The functio which satisfies f(x) = f(—x) = @, is given by

a) fO.s 2ex’
by f(x) = e
c) fx) = xzeé

d) f(x) = o7

Yi+1 = i+ Ofn/2)(a-YiZ)

x B3+(n-12d . 1=r Knst = (Xnl2) (3-axn®)| | . .' )(-f’-

A" = Zab + b* = (aghy

1 comivy s grmlelny s Le SN " €7, coth (2) = | cot (izpM ST 'i'.—'_ﬂ*‘c-‘-'.} o ’31401-1}&
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42. The range of the function
f(x) =1+ sinx + sin®x + sin® x + --- when x € (-m/2,1/2), is
a) (0,1)
b) R
c) (-2,2)
d) None of these

43. A polynomial function f(x) satisfies the condition f(x)f G) =f(x)+ @

If £(10) = 1001, then £(20) = \\Q
a) 2002 Q

b) 8008 O
¢) 8001 .
K‘.)

d) None of these

44.1f f(x) = x® — x and $(x) = sin 2x, then A@

a) ¢(f(2)) =sin2 .
Z

b) ¢(f(D) =1
o f(6(%))= \Q

d () =2 &

45. The interval in whi @Jnctmn y= 2x—1 transforms the real line is
x“—=3x+3
a) (0,00)

b) (oo, 00)06

c) [\
N

1 [a0]
I Lol

Ciz)

AT Pern e e S | '
x Bg+(n-1d Kner = (x..lﬂ) (3-axn® )
A = Zab ¢ bY = cashy
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46. Let f:R —,g:R > R be two functions given by f(x) =2x—3,g(x) = x3 +5.
Then, (fog)~(x) is equal to

) ()

D (-

0 ()

0 () .\Q@

47.1fe/® = 122y € (~10,10) and £ (x) = kf (Sos), ther®ua1 to
O

X
a) 0.5

b) 0.6 % .
c) 0.7 K
d) 0.8 AQ
48. If T, is the period of the function f(x) =@" ¥ and T, is the period of the function

g(x) = e3*~13%] (] denotes the W\meger function), then
a) T]_ - TZ 0
-3 >
it &
c) T,=3T, %

d) None of the

49.If b2 — 4ac'=0and a > 0, then domian of the function f(x) = log{(ax? + bx +
c)(x+ 1)}is
b
3 R=(3)
b) R — (—,—-1)
o Lo [-2)

&) R-({-2}n (=o0,-1))
50. The function f(x) = log(x + Vx2 + 1) is
a) An even function
b) An odd function
¢) A periodic function

d) Neither an even nor an odd function

"" g, = DBi-3s" Vi +1 = i+ | Xn/@)(a-Yi%)

x B3+(n-12d . 1=° Ker = (Xnl2) (3-axn®)| | | .' )(-f’-

A= Tahr b e .--1 comon = gl sbe VR €, coth (2 = [ cot GzpMhiZ) =i sin(i2) Ay =3din-0d
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26. A
27.D
28. A

29. B @

30.C 1 [a0]

. Q
\ ja*[ao]
31.C \ i
32.C O a +b)*
33 C % * in(&)
34.D
R\
' M=y 2
&38. B =8+(n-1)d

O o0 IRC T

= =
- O

*

o o
QW >®» g 0> U» 00 000%F>»000% % %W a» -

14, @ 39.B RS
15, {\, 40.B r‘ ;F
16. @, 41.D
17. @ 42.B x ;
18. 6 43.C i .
19. $ . 44.C R
20 & 45.D
21.D - 46.D [
22, 47. A ‘
23 48.C

1 LaD]
24, 49.C L]
25. 50.B ¢izd

" Q’k)t

Sin ()

s i e mpgn Tt = iR O ) asyit) .

e Zab + b = .('.‘.--3"- e ' .
- - T WK . 4‘-@ el b el LS Z A )
- = ¥ - -

coth (2) = | cot GzpMhiZ) =i siniz) An=8(n-1)d

A~ e



a = Zab + b* -

A _+f1eco0
C,osz e
x"—Aal =z (x+a) (x-a)

©  HINTS AN SOLUTIONS

/ N B
L =
A -0

Sing = [—% L I fM=fW+f2+f3)+-+f(n)
> [z (6 =f()+2f(1)+3f(D+...nf(n) [since, f(x +y) = f(x) + f(¥)]
> =(1+2+43+...+0)f(D) =D In

__ 7n(n+1)

[+ f(1) =7 (given)]
2
2. fog(x) =f(g(x)=fBx—-1)=3Bx—-1)2+2= 27x2—0% 5

3. The given function is defined when x? — 1;3 + x > 0 and@ x#1

= x2>1; 34+x>0 andx # -2 @’

> —-1>x>1;, x>-3, x#* -2

~ Domain of the function is A
Dy =(-3,-2)u(-2,-Du(d, oo)’\Q

™

4. We have,
fla+x)=b+[b3+ (x) + 3b{f(x)}* — {f(x)}*]*/3 forall x € R
=>fla+x)=b+ — f(x)}*]Y/3 forall x € R

S fla+x) — PENZ{F(x) — BP]M2 forall x € R
= gla+x) =[1- {g(x)}*]*/3 forall x € R,

Where g(x).= f(x) — 1

= g(2a+x) =[1—{g(a+x)}*]Y/3 forall x € R

= gQRa+x) = [1 - {1 - (g(x))s}]l/3 forallx € R

= g(a+x) =g(x) forallx €RR
= fQRa+x)—1=f(x)—1forallx €R
= f(2a+x) = f(x) forallx €RR

= f(x) is periodic with period 2a

:'..i'-sl-'-j_ = ‘-ff%- Xn/a _ R-Y‘f )

—>x Be(Dd T T Kt = (Xnf2) (3-axn®)

sby-



. We have

2 if n=3k, kezZ
f(m)=410 if n=3k+1,keZ
0 if n=3k+2, keZ

For f(n) > 2, wetaken=3k+ 1,k € Z
> n=1,47
~ Required set {n € Z; f(n) > 2} = {1,4,7}

. To make f(x) an odd function in the interval [—1,1], we re-define Q llows:

fe = {—f(i%?’ ’ S—ch 2; <0 DQ

x? + x +sinx — cosx + log(1 + |x]|),0 <
s f@={" T 8

—x*+ x + sinx + cos x — log(1 + |x|)
Thus, the odd extension of f(x) to the interval [—

—x2 + x + sinx + cos x — log(1 + |x|)

0\
. We have, Q

2-@'(x) 3 3 3

flx) = log1.7{ xqilx }, wher x? — Exz —2x + 5

For f(x) to be defined, we@ ave
20w o1 ()
x+1
) 5&9_1
3x+1

x2-3x—4
x+1
(x=4)(x+1)
x+1

>x—4<0,x# -1

= < 0jx -1

<0,x#* -1

S>x<4,x#-1
2> x € (—0,4),x #—1=>x € (—0,-1) U (—14)

8. b+ ={0'1, TT‘2<3§3

f IR P+ L] =B B+ I+ BB [F+ S = 0+ 66 = 66

ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

1 La0]

I Lavel
ciz)



& = Zab 3> =

C,,OSi H 12O

z g I
X }\5‘ = (_J(fa)(.*.—ﬁ)

€ ok 'Tod - clad 1008

9. The period of the function in option (a) is 2. The period of the function in option (b) is
24.
The period of the function in option (c) is 2.

10. fog(=1) = f{g(-1}
=f(-7) =5-49 = —44

Since f is a bijection. Therefore, B = Range of f

Now, O

flx)=x*—4x+5=5=(x—2)>+1forallx €[ %’
= f(x) = 1 forall x € [2,00) = Range of f

Hence, B = [1, ) AQ
&

>— is not defin @?+6
36 @»
er, if

Also, /logM (E) isa (
%)

0< <1 @
x++5

6
=>(x—1)(x+5)>0and1——531

11. We have,
.
f:[2,0) > Bsuchthat f(x) =x*2—4x+5 \\Q

12. We observe that .

6
= (x < 50rx>1)and——550
=> (x<-50rx>1)andx+5>0
=> (x<-5o0rx>1)andx > -5

Hence, domain of f(x) = (1, ) — {6}

@n = & = Bu-apt AL = i Omiad(az/ic)
* PEGEd Koot = (Xnl2) (3-axn?)

1 comini= wimbiln sle 50" a7 -60'“‘ ('z) = I. CD‘!' 3 ; “1 z = s;h c‘- fi "a‘.“cﬂ-’l}ld



an "aiffﬂ'ljd
exp £lxorh) -F ()

T ( % ¢ 3
. L R
13. Let f(x) = g(x) + h(x) + u(x), where
gx) = %,h(x) = 2507 gnd u(x) = —\/xl__z
The domain of g(x) is the set of all real numbers other than zero i.e. R — {0}
The domain of h(x) is the set [—1, 1] and the domain of u(x) is the set of all reals

greater than 2, i.e., (2, )
Therefore, domain of f(x) =R — {0} N [-1,1] N (2,0) = b

14. Since, x € [-2,2], x <0 and f(|x]) =« \\Q
For—2<x <0 Q
O

fx)=x = <(x)-1=x = x=—3

15. We have,

o AQ

f(x)=x \/_“+\/x+4+4\/x¥ @

Clearly, f(x) is defined for x + 4 @ x # 0. So, Domain of f(x) is (—4,0) U

(0,0)
&
16. We have, @

flx) = w/logm(l@— log10(4 —logyo x) — logy, 3

V o
Clearly, f(x) assumes real values, if

logyo(logipx) —logyo(4 —logyo x) —log;o3 =0

logiox } >

= log10 {3(4—10g10 x)) —

logiox
3(4-logipox) —
4logqox—12
3(4-logipox) —
logi9x-3
log10 x—4 —

=3 <logpx<4=103<x<10*=x €[103,10%)
Hence, domain of f = [103,10%)

1 La0]

I Lavel
ciz)



a = Zab + b* -

o
z 2
1'}\5‘1 = (_J(fa) (.‘*.—ﬁ)

ook b - chuad 10

17. Since, (1,2) € Sbut (2,1) € S
-~ S is not symmetric.
Hence, S is not an equivalent relation.
Given, T ={(x,y):(x—y) €I}
Now, xTx = x —x = 0 € [, it is reflexive relation
Again, xTy = (x —y) €1
= y —x € I = yTx it is symmetric relation. @

Let xTy and yTz ’\\Q

sx—y=lLandy—z=1,

Now,x—z=(x—-y)+(y—2)=L+L €l O
>x—z€l .
= xTz K%

~ T is transitive. A@

Hence, T is an equivalent relation. N @

x1/

Y
18. It can be easily checked that ?@ Z b) satisfies the relation fog (x) =

gof (x) {\,

19. Given, 2f(x?) + N =x2-1 ..(1)
Replacing x byic,)e get
2f (5)*+3f6x)) =5 -1 ...(ii)

On multiplying Eq. (i) by 2, Eq. (ii) by 3 and subtracting Eq. (i) from Eq. (ii), we get

3
5f(x?) =" 1 — 2x?

= f(x?) =5—3162(3—x2—2x4)

= flxh = 5—9164 (3 —x*—2x%) [Replacing x by x2]

_ (1-x*)(2x*+3)
o 5x*

- Vi 414 = Yi+r (Xn/2 a...y;)
& = By-petd FiA = i
T Konet = (Xnl2) (3-axn®)



ﬁn ;alr{.—ﬂ'ljld
exp flxorh) -F (ko)

20. The given data is shown in the figure below

Since, f71(D)=x
= f(x)=D

Now, if BcX,f(B)cD ’Q
ow :lf_l(f(B)) =B Q\\
O

21, p () () &

22. We have, K

f(x) = |x| and g(x) =

= g(xD) < f(xD = [Ix[] < [[]
Clearly, [|x|] = |[x]| forall x € Z

Let x. € (—o0,0) such that x € Z. Then, there exists positive integer k such that

—k—-1<x<-k
—k—1landk < |x|<k+1
= |[x]|=k+1and[[x]] =k s L0

I Lavel
=
[x]] < 1] 2t

Hence, [|x|] < ||x|| forallx € Z U (—,0)
Le{xeR:g(f(x) < f(g(x))} =Z U (—,0)

Haw = (anﬂ) (3-«::.-. )



_1 2 e EE o
A’ = 2ab + b =

i ¥ 1+ 0034 1
Cos R a™
= 5‘1 = (_Xfﬂ)(k_ﬁ)
A CokEr - cluh 10D

Y._,.,

kl

m‘“‘ = 23. Here, Y = {7,11, ..., 00}

I p—
Tra c,,,h " Let y=4x+3> yT3

\ iR

. oy RECC Inverse of f(x) is g(y) = yT_3'

/
/
/
L

24. Given, f(x) = {—1, when x is rational

1, when x is irrational @
Now, (fof)(1—+3) = f[f(1 -V3)] = fF(1) = -1 '\Q

+d

f(x) = Constant (= 4, say) forall x € C %
ax+b K

= = Aforallx € C
cx+d

=2>(a—Ac)x+(b—-Ad)=0forallx € C A
=>a—Ac=0and b — Ad—0=>—= &

26. We have,

fe) =T @
S fGe+P)fe—y) = néif Fey

> f+ )G —g)= 2 Zy:22y+z -2
> flc+Pf=y) = (= + 22
> fle9)f (c—y) = 2{f(2%) + £ )}

27. We have, hogof (x) = cos™*(|sinx|) and, fogoh (x) = sin?(Vcos~T x)

25.1f f: C — C given by f(x) = z—w is a constant function, then OQ

Clearly, hogof (x) # fogoh(c) Thus, option (a) is not correct

Now, gofoh (x) = [sin(cos ™t x)| = [sin(sin™? V1 — x2)| = V1 — x2

and, fohog (x) = sin?(cos™*v/x) = 1 — cos?(cos 1 vVx)

= fohog (x) = 1 — {cos(cos™! \/E)}Z =1—x - gofoh (x) # fohog(x)

Thus, option (b) is correct. Also, hogof(x) = cos™(|sinx|) and, fohog (x) =1 —
x « hogof(x) # fohog(x) . Thus, option (c) is not correct. Hence, option (d) is correct

i +1 = Yi+ (Xn/2)( a-’ﬁ' )

= "a“ = 4 Sn* m-'ar" a .
—> X a,«n-ud |- N = O



ﬁn ;alr{.—ﬂ'ljld
exp £lxorh) =F (k)
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28. We have,
fx) = 107Copg + 2Py
Clearly, f(x) is defined, if
16 —x>2x—1>020—3x>4x—-5>0andx € Z
= x € {1,2,3,4,5}, x €{2,3}and x € Z
= x € {2,3}
~ Domain (f) = {2,3}

29. f(x) = yEeS \\Q 1;’;:1
fA=0)+f(0) = o+ 2 OQ p +h)®

417%42  4%42

=4+4x=2+4x=1 * Bin(x)
442.4% © 4X42 244X 4%42 K

By putting x = 22 8

97’97’97 """ 97 @
And adding, we get @A

*

F(&)+ () ++r(3) = e\(\\

=8+(n-1)d

°+k) F(r)
30. We have, ., - F
f(x)—sm nEZn>2
Since sm x are periodic functions with period 2(n — 1) and 2n
respectively. ore f (x) is periodic with period equal to LCM of (Zn 2(n— 1)) =
2n(n — 1) \ *

-1, x<0
~We have,f(x) = { 0, x=0 and g(x) = x(1 - xz)
1, x>0
-1, ifgx) <0 y [20]
s fog () = f(g(x)) = fog (x) =1 0, ifg(x) =0 e

1, ifg(x) >0 o
-1, ifx € (—1,0) U (1, )

= fog (x) = { 0, ifx=0,%1 Sin (x)
1, ifx € (—o0,—1)U (0,1)

fi +1 = Yi+ (Xn/2)(a-Yi?)

an O Dazoeh

: —L——"' n -
x Og+(n-d =% Koot = (Xnl2) (3-axn?)

a <l _ o
A,ﬁ‘ L iyl e Y cotw (2) = [ cot GzpMh(z) =i 5'"61) An = 3yt
- - 3 E o s
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32.Clearly, X =R*and Y = R

33. Given, 4 = {2,3,4,5, ....,16,17,18}

And (a,b) = (c,d)

-~ Equivalence class of (3, 2) is
{(a,b) € Ax A:(a,b)R (3,2)}
= {(a,b) € A x A: 2a = 3b} @
— p =2 .
—{(a,b)EAxA.b—sa} \\Q
{(a,%a):aEAxA} Q

=1{(3,2),(6,4),(9,6),(12,8),(15,10),(18,12)} O

.
~ Number of ordered pairs of the equivalence class=6. K

34. Given, f(x) = 5**=% for f:[4,[- [4, éA
At x =4

= 5969 = 1 \(\

Which is not lie in the interval [4,

~ Function is not bijective \

Hence, f~1(x)isnot @
35. (fof)x = f(;%®

X o *
TERS

xX=1

= (fofof)x = f(fof)x = f(x) = ﬁ
~ (fofof ...19 times) (x) = xle

Vi +1 = Yi+ (Xu/2)(a-Yi%)
Kt = (anﬂ)(}-axn")

an = l Sﬂ £ a.L "'-;a j ‘_l-
x @y+n-12d =



ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

36. We have,
f+D)=1+[1+{1-fP]
= fx+D)-1=[1+{1-fPF]'/°
= g(x +2) = [1 = {g()}*]"/*, where g(x) = f(x) — 1
> g +22) =[1—{glx + )]s
=>g(x+22)=[1-[1-{gx)}P]/5
>g(x+21)=gkx)

S f(x+22)—1=f(x)—1forallx €R ’\Q
> f(x+2A)=f(x)forallx € R Q\

Hence, f(x) is periodic with period 2 A
37. We have, K E

fog (x) = \/|3tannx 31-tantanm| _ 2 A@

For fog (x) to be defined, we must have

|3tan7tx 31 tann’xl 2>0 Q\

3tan1rx
3 x
|t——| > 2, wheretQ&
3
>t——>2o0r t&Z
t t

>t2—-2t—3=0o0rt?+2t—-3<0
=>((t-3)(t+1)=0o0r(t+3)(t—1)<0
>t=23o0r0<t<1 [vt>0]

= 3tan1tx > 3 or 3tannx < 1

3tan1r X

S>tanmtx=>1lor,tantx <0

T T T
=>nr[+ZS7Tx<n7r+; ornrc—;<7rx<7rx<nﬂ,nEZ
1 LaD]

=>nn+%£nx<nn+§0r,n7r+§£nx<(n+1)7r,nEZ (4" Lol
¢iz)

=>xe(n+i,n+%)u(n+%,n+1)



alzgalj bb‘:: Ao
> =1 N

L 1+ 0o
Cogi=f O

= Wi

z 2
x"—Aaz =z (x+a) (x-a)
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38.Since, A = {x: =1 < x < 1}
And B={y:1<y<2}
Also, y = f(x) =1+ x?
For x=-1,y=1+(-1)?2=2
Andforx =1,y=1+12=2
-~ f is not injective. (one-one)

Here, VB their is a preimage.

Hence, f is surjective. Q

39.ho(fog)(x) = hof{g(x)} = hof{y/(x? + 1)} = h{(Vx2 + bQ h{x?+1-—

1} = h{x?} = x? %
40. We have, é
x%+2x-3 A
f(x) = (9x + 0.5) log o, 5+X){ X2 —4x— 3}0

Clearly, f(x) will assume r@ s, if
242x-3
0.54+x>005+x+ e
1 +3)(x—1)
XX FS q;;;Zx D)~
Sx>-—2 ibx + %
and, x € (—00, -3)u(—-1/2,1) U (3/2,0)
Sx€(—-1/2,1/2) U (1/2,1) U Goo)
41. Let f(x) = e¥*/2
b f(x) = eV = ¥

! 1 ,2/y 2 2 ')
And B2 = (e 2 5) = e = £ = fo0 =52

P Y T
K 3y +(n-d =F Knst = (Xnl2) (3-axn®) / :
at =2 “l’ LbY = Caghd - ‘P‘ comoci =yl g SR €7, coth (2) = | cot (izpMA(Z) =i sinGiz) b "314('"-1}4

x,.. =L WA

o2
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42. We have,
fx)=1+

o f'(x) =sec®x + secxtan®? x > 0 forall x € (—1/2,7/2)

sinx sinx
1-sin? x cos2 x

=14 tanxsecx

= f(x) is an increasing function on (—m/2,1/2)

- 1 sinx _ ] s
Now, xl_l)%r}zf(x)—xl_l)lgz(1+ )=  and, Jim fG) = lim (1+ ‘

1-sin? x x—— n/z
sinx
= —0

1-sin? x

Hence, range (f) = (f(-m/2), f(/2)) = (=, ) =R \Q

43. We have,
r@f (D) =re+£ ()= f@ =2 +1 \%
Now, A@

£(10) = 1001 = 10"+ 1 = 1001 > n =3

) =x3+1= f(20) =203 +1 —’a\@
)

44. SOLVE ON YOUR OWN
45. Here, we have to find the r % function which [— - 1]

46. Since fR—>R an R given by f(x)=2x-3 and g(x) =x3+5
respectlvely, are ns. Therefore, f~1 and g~ exist. We have,
fx)=2x-
~f) =y

=>2x—3=y=>x=yT+3=>f‘1(y)=3’T+3
Thus, f~1 is given by f71(x) = x3ifor allx €R

Similarly, g=*(x) = (x — 5)'/3 forall x € R

Now, (fog)™'(x) = (g7 'of D) = g7 (f ' (x) ' [a0]
x+3 x+3 1/3 x — T\1/3 1 Cas]
= (fog)_l(x) = g_l( > ) — ( > _ 5) — ( > ) (n)

Bus fien Nt
3> X ﬁrl*(ﬂ-—!-)d



10+x
10—x

47. Here, f(x) = log

Given that, f(x) =k f ( - )

100+x2

=>10g10+x_ k.log{%} = klog(10+x)2
10T 00+x2 10-x
> log== = 2klog == k =05

L 2

48. We have, \\Q
1
T1 - 1 and TZ - § OQ

Clearly, Ty = 3T, %
49, Given, : @

f(x) =log{(ax? + bx + ¢)(x + 1)}
= log(ax? + bx +¢) + log(x + @
For f(x) to be defined
ax?+bx+c>0 an
> x>-1 K

Hence, option (c) is co

50. Given, f(x) = +VxZ +1)

v f(x) x) = log(x + VxZ + 1 + log(—x + Vx2 + 1) = log(1) = 0
Hence,}(x is an odd function.

= By-2,e" Yi+1 = Yfi- Xn/Q a-—Yf )
=r Konst = (Xnl2) (3-axn®)




