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MATHS ( QUESTION BANK )

2.RELATIONS AND FUNCTIONS

Single Correct Answer Type

The equivalent definition of f(x) = ||x| - 1|, is
—x—1, x< -1

_Jx+1, -1<x<o0

a) f(x) =1 1-x, 0<x<1

\ x—1, x=>1
x—1, x< -1

Jx+1, —1<x<o
D FC=1" 271 0<x<1

\ x+1, x=>1

_(x+1, x=0
C)f(x)_{x+1, x<0

d) None of these

The domain of definition of f(x) = log1g¢ x (
a) (0,107%) u (1072,1071/2)

b) (0,1071/2)

c) (0,107

d) None of these

The domain of the function

in(x-3) .
fe) ==55is

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

c) Both one-one and onto d) Neither one-one nor onto
1

Iff(x) = = then domain of fof is

a) (0, ) b) (=20, 0) c) {0} d) {}
Let f be a real valued function with domain R such that

f(x+ 1)+ f(x — 1) = V2f (x) for all x € R, then,

a) f(x) is a periodic function with period 8

b) f(x) is a periodic function with period 12

2logyo x+1Y .
i

c) f(x) is a non-periodic function
d) f(x) is a periodic function with indeterminate period

If D5 is the set of the divisors of 30, x, y € D3,, we define x + y = LCM(x, y), x.y = GCD(x, y),x' = 3x—0 and
f,y,2) =(x+y).(y' +z),then f(2,5,15) is equal to
a) 2 b) 5 c) 10 d) 15
The domain of definition of the function
5x-x2 .
@) = Jlogio (F5) is
a) [1, 4] b) [1, 0]




Let A = {1,2,3}and B = {2, 3,4}, then which of the following relations is a function from A to B?
a) {(1,2),(2,3),(3,4),(2,2)} b) {(1,2),(2,3),(1,3)}

c) {(1,3),(2,3), (3,3)} d) {(1,1),(2,3), 3,4}
Let f:R — R, g: R - R be two functions given by f(x) = 2x — 3, g(x) = x® + 5. Then, (fog) 1x is equal to

()

1/3 1/3 1/3 1/3

x—7 x+7 x—2
3 (57) % () (=)
Let f : [, 3 /2] = R be a function given by
f(x) = [sinx] + [1 + sinx] + [2 + sinx]
Then, the range of f(x) is
a) {0,3} b) {1} c) {0,2} d) {3}
If the functions f(x) = log(x — 2) — log(x — 3) and g(x) = log (i—:i) are identical, then

a) x € [2,3] b) x € [2, 00) c) x € (3,00) d)x€eR

1
If D is the set of all real x such that 1 — ex " is positive, then D is equal to
a) (_Oo' 1] b) (_Oo' 0) C) (1' oo) d) (_Oo' 0) U (1' Oo)

Let f(x) = j—ﬁ,x # —1. The value of « for which f(a) = a, (a # 0) is
a)l—1 b)l C)1+1 d)l—l
a a a a
Let f(x) be defined on [—2,2] and is given by
—1,-2<x<0
f“)zh—Lo<xsz
and g(x) = f(|x]) + |f(x)|. Then, g(x) is equal to
—x, —2<x<0
0<x<1
1<x<2
—2<x<0
0<x<1
1<x<2
-2<x<0
0<x<?2
d) None of these
Iff:R > Rand g:R — R are defined by f(x) = x — 3 and g(x) = x2 + 1, then the values of x for which
g{f (0} = 10are
a)0,—6 b) 2, -2 c)1,-1 d)o,6
If f:R > R and g:R - R are defined by f(x) = 2x + 3 and g(x) = x2 + 7, then the values of x such that

9(f(x)) = 8are

a) 1,2 b) —1,2 c)—1,-2 d1,-2

- The domain of the real function f(x) = 4;2 is

a) The set of all real numbers b) The set of all positive real numbers

) (-2,2) d) [-2,2]

Iff(0)=1,f(1) =5, f(2) = 11, then the equation of polynomial of degree two is

a)x’+1=0 b)x?+3x+1=0 A)x?—-2x+1=0 d) None of these

If [x] and {x} represent integral and fractional parts of x, then the expression [x] + 232‘;"%

2001 2001
a)

o X b) x + 2001 c) x d) [x]+T
Suppose f : [=2,2] = R is defined by

_(—1for—-2<x<0
f@)_b—1Mﬂ§x§2
then{x € [-2,2] : x < 0and f(|x]) = x} =

a) {—1} b) {0}

is equal to




. The function f(x) = cos{logyo(x + Vx2 + 1)}, is
a) Even b) 0dd c) Constant d) None of these
. The period of the function f(8) = 4 + 4sin®6 — 3sin @ is

b)% c)g )«

If f(2x + 3) = sinx + 2%, then f(4m — 2n + 3) is equal to
a) sin(m — 2m) + 2*™™" b) sin(2m — n) + 2m-m)2
c) sin(m — 2n) + 2m+n)2 d) sin(2m —n) + 22m-"n

- The range of the function f(x) = 2 s

4 1 x2-8x—4’
2 (ool )
) (~e0.~3) (- 25-)

1 1

i (-2>)
d) None of these
Let f : R = R be a function defined by f(x) = cos(5 x + 2). Then, f is
a) Injective b) Surjective c) Bijective d) None of these

. Which one is not periodic?

a) |sin 3x| + sin? x b) cosv/x + cos? x c) cos4x + tan? x d) cos? x + sinx
If f: R — R is defined by f(x) = [2x] — 2[x] for all x € R, where [x] is the greatest integer not exceeding x,
then the range of f is
a){x€R:0<x <1} b) {0, 1} c) {x e R:x > 0} d){x e R:x < 0}
If £ (x) = sin? x and the composite function g(f(x)) = | sinx |, then the function g(x) is equal to

2) Vi1 b) Vx OVEFI d) —Vx
If a function f:[2, ) — B defined by f(x) = x? — 4 x + 5 is a bijection, then B =
a)R b) [1, o) c) [4, ) d) [5, )
. The domain of definition of the function
f(x) =log,[—(log, x)? + 5log, x — 6],is
a) (4,8) b) [4, 8] c) (0,4) U (8,) d)R —[4,8]
- The period of the function f(x) = sin (sin g) is

a) 2w b) 2w /5 c) 10w d) 5«
. The domain of definition of the function

5x — x2\
f(x)=\/10g10< 4 >,15

a) [1' 4] b) (1' 4) c) (0, 5) d) [0’ 5]
If f:R - R and is defined by f(x) = L

2—Ccos 3x
a) (1/3,1) b) [1/3,1] c) (1,2) d) [1, 2]
If f (x) is defined on [0, 1] by the rule
Fx) = { x, if x is rational
1 —x, ifxisirrational
Then, for all x € [0, 1],f(f(x)) is
a) Constant b)1+x d) None of these

Range of the function f(x) = 137 is

a) (—, ) b)[-11] c d) [—\/Z, \/Z]

2

for each x € R, then the range f f is

x
x2+1

If the function f: R — A given by f(x) = is a surjection, then 4 =




a)R b) [0, 1] c) (0,1] d)[0,1)
If R is an equivalence relation on a set 4, then R~ ! is

a) Reflexive only b) Symmetric but not transitive

c) Equivalence d) None of the above

x2

If the function f : R — A given by f(x) = Z—
a) R b) [0,1] c) (0,1] d) [0,1)

is a surjection, then A =

. The domain of the real valued function

f(x) =vV5—4x — x2 + x%log(x + 4) is
a)-5<x<1 b)-5<xandx =1 c)—4<x<1 d) ¢

The period of the function f(x) = a{tan)+x-Ix} where a > 0, ] denotes the greatest integer function
and x is a real number, is

a)m mg 9 )1

. The domain of the function f(x) = log,,_1(x — 1) is

) (1) b) (3,0) ) (0,)

. The composite mapping fog of the maps f:R = R, f(x) = sinxand g: R — R, g(x) = x?2,is
sinx

d) None of these

a) x?sinx b) (sinx)? c) sinx? d)
If f(x) = cos(log x), then
fOeOfly) — % [f (i) + f(xy)] has the value
a) -1 b) 1/2
. The domain of the function f(x) given by
—lo x—1
o= \/ﬁ(x-l—lé :

a) [2,6] b) (2,6) c) [2,6) d) None of these

If the function f: R — R defined by f(x) = [x] where [x] is the greatest integer not exceeding x, for x € R,
then f is

a) Even b) 0dd c) Neither even nor odd d) Strictly increasing

x2

. The domain of definition of the function

f(x) =logs {— log, (6x _ 4)} is

6x +5
a) (2/3,)
b) (=0, =5/6) U (2/3, )
c) [2/3, )
d) (=5/6,2/3)
. Which of the following statements is not correct for the relation R defined by aRb, if and only, if b lives
within on kilometre from a?
a) R is reflexive b) R is symmetric c) R is anti-symmetric d) None of these
Letn(A) = 4 and n(B) = 6. The number of one to one functions from A to B is
a) 24 b) 60 c) 120 d) 360
Iff(x)=x— %,x # 0, then f(x?) equals
a) f(x)+ f(—x) b) f(x)f(—x) c) f(x) — f(—x) d) None of these
. Let f(x) = |x — 1| Then,
a) f(x*) = [f()]?
b) f(xD) = If ()l

A fx+y)=f)+f)
d) None of these




If f is a real valued function such that f(x + y) = f(x) + f(y) and f(1) = 5, then the value of f(100) is
a) 200 b) 300 c) 350 d) 500
If R be a relation defined as aRb iff |a — b| > 0, then the relation is
a) Reflexive b) Symmetric
c) Transitive d) Symmetric and transitive
. Which of the following functions is inverse of itself?
A f) = 1 b) f(x) = 3108~ Q) fx) = 350+
. The function f(x) = log(x + Vx2 + 1) is
a) An even function b) An odd function
c) A periodic function d) Neither an even nor an odd function
If b2 — 4ac = 0 and a > 0, then domian of the function f(x) = log{(ax? + bx + ¢)(x + 1)} is
a)R—(—EJ b) R — (=0, —1)

2a

b b

sc1n- (-] on- (- oc-ers)
. The function f: R - R given by f(x) = x? + x, is
a) One-one and onto b) One-one and into c) Many-one and onto d) Many one and into
If T, is the period of the function f(x) = e3®~*D and T, is the period of the function g(x) = e3*~3x ([]
denotes the greatest integer function), then

d) None of these

d) None of these

T
AT, =T, mn:f )T, =3T,

If f(x +y,x —y) = xy, then the arithemetic mean of f(x,y) and f(y, x) is
a) x b) y )0 d) None of these

If f:R — Ris defined by f(x) = x — [x] — % for x € R, where [x] is the greatest integer not exceeding x,

then
1

{x ER:f(x) = E} is equal to

a) Z, the set of all integers b) N, the set of all natural numbers
c) ¢, the empty set d)R
. The period of the function f(x) = |sin 3x| + |cos 3x|, is

s s 3w
a) 5 b) 5 c) > dr
Let f:(2,3) = (0,1) be defined by f(x) = x — [x], then f~1(x) equals
Ax—2 b)x+1 c)x—1
1

sinx
" The function f(x) = (E) , is

a) Periodic with period 2r

b) An odd function

c) Not expressible as the sum of an even function an odd function
d) None of these

: ) . ) _ £(25) .
If the function f: N — N is defined by f(x) = v/x, then e S equal to

5 5 5 d)1
a) ‘ b) - c) 3
Let f: A - B and g: B — C be two functions such that gof: A = C is onto. Then,
a) f is onto b) g is onto c) f and gboth are onto  d) None of these
Let the function f(x) = 3x? — 4x + 5log(1 + |x|) be defined on the interval [0,1]. The even extension of
f(x) to the interval [—1,1] is
a) 3x2 + 4x + 8log(1 + |x|)
b) 3x% — 4x + 8log(1 + |x|)
c) 3x2 + 4x — 8log(1 + |x|)




d) None of these

x2+x+2

Range of the function f(x) = o X ERIs

a) (1,0) b) (1,11/7) c) [1,7/3] d) (1,7/5)

 The period of the function sin (%x) + cos (%x) is

a) 4 b) 6 c) 12 d) 24

. The period of the function f(x) = sin* x + cos* x is

am b) /2 c2m d) None of these

Let a relation R on the set N of natural numbers be defined as (x,y) < x? — 4xy + 3y? = 0OV x,y € N. The
relation R is

a) Reflexive b) Symmetric

c) Transitive d) An equivalence relation

. 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

c) Both one and onto

d) Neither one-one nor onto

. The function f: X — Y defined by f(x) = sinx is one-one but not onto, if X and Y are respectively equal to
a) Rand R b) [0, 7] and [0, 1] 0 [0.5]and [-1,1] d) |5 5|and [-1,1]
. The function f: R — R is defined by f(x) = 37*. Observe the following statements

I. f isone-one 1L f is onto

I1I. f is a decreasing function

Out of these, true statement are

a) Only I, II b) Only II, I1I c) Only [, 111 d) [ IL, 11

. The function f(x) = x[x], is

a) Periodic with period 1

b) Periodic with period 2

c) Periodic with indeterminate period

d) Not-periodic
3x+2

Iff(X) = m, then

DW= =@ 9N =—x 6= -of@)
Va—x2

sin~1(2-x)

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

. The domain of definition of f(x) = sin™*(|x — 1| — 2) is

a) [-2,0] U [2,4] b) (—=2,0) U (2,4) c) [-2,0]U[1,3] d) [-2,0] U[1,3]

. The domain of the function f(x) = cos™![secx], where [x] denotes the greatest integer less than or equal

to x, is

" The domain of the function f(x) =

T
a){x:x=(2n+1)7t,nEZ}U{x:2mnSx<2mn+§,mEZ}

T
b){x:x=2nn,nEZ}U{x:2mn<x<2mn+§,meZ}

T
) {x:(2n+1)n,n€Z}U{x:2mn<x<2mn+§,mEZ}

d) None of these
. The domain of sin"!(logs x) is
a) [-1,1] b) [0, 1]

Let f (x + i) =x2+ %, (x # 0) then f(x) equals




a) x? —x forall x b)x? —2forall|x| >2 «c¢)x?—2forall|x| <2 d)None of these
If f(x) = sin? x + sin? (x + g) + cos x cos (x + g) and g G) = 1, then gof(x) is equal to

a)1l b) -1 c) 2 d) -2

- The range of f(x) = sec G cos? x),—oo <x < oo,is

a) [1,v2] b) [1, ) o) [-V2,-1]u[1,v2]  d) (—e,—1] U [1,0)
Let f: R — R be a function defined by f(x) = eeljjee__xx.
a) f is a bijection
b) f is an injection only
c) f is surjection on only
d) f is neither an injection nor a surjection
. The function f: R — R defined by
fO) =& -Dx-2)(x—-3)is
a) One-one but not onto b) Onto but not one-one
c) Both one-one and onto d) Neither one-one nor onto
Q function f from the set of natural numbers to integers
n-1

defined by f(n) =1{ 2,
Y when n is even

Then,

,where n is odd
is

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

c) One-one and onto both d) Neither one-one nor onto
+x2

* The function f(x) = /cos(sinx) + sin™! (1—) is defined for

2x

a)x €{-1,1} b)x € [—,1,1] C)x€ER d)xe(-1,1)
= (=10,10) and f(x) = kf( 200x

10-x’ 100+x2
a) 0.5 b) 0.6 c) 0.7 d) 0.8
. Amapping f: N - N, where N is the set of natural numbers is defined as

n?,for n odd

fn) = {Zn + 1, for n even
Forn € N. Then, f is
a) Surjective but not injective b) Injective but not surjective
c) Bijective d) Neither injective nor surjective

Ify=f(x)= i—ii then

a)x =f() b) f(1) =3

c) y increase with x forx < 1 d) f is a rational function of x

Let f be a function with domain [—3, 5] and let g(x) = |3x + 4|. Then the domain of (fog)(x) is

s(s3) o) el el

Let f:A - B and g: B — C be two functions such that gof: A — C is one-one and f: A = B is onto. Then,
gB—-Cis
a) One-one b) Onto c) One-one and onto d) None of these

-1, x <0
Letg(x) =1+x—[x]and f(x) = { 0, x =0, then for forx, f[g(x)]is equal to

1 x>0

a) x b) 1 c) f(x) d) g(x)
If the function f: R — R be such that f(x) = x — [x], where [x] denotes the greatest integer less than or
equal to x, then f~1(x), is

Ifef) = ), then k is equal to

b) [x] — x c) Not defined d) None of these




Let a and b be two integers such that 10a + b = 5 and P(x) = x + ax + b. The integer n such that
P(10).P(11) = P(n)is
a) 15 b) 65 c) 115 d) 165

. The unction f:[-1/2,1/2] - [-r/2,7m/2] defined by f(x) = sin~*(3x — 4x3) is

a) Bijection

b) Injection but not a surjection

c) Surjection but not an injection

d) Neither an injection nor a surjection

Let f: (—0,2] = (—,4] be a function defined by f(x) = 4x — x2. Then, f ~1(x) is

a)2—V4—x b)2 +V4—x J2+V4—x d) Not defined

If f(x) = (a — x™)Y", where a > 0 and n € N, then fof (x) is equal to
a)a b) x c) x™ d) a™

. The domain of definition of f(x) = log;|log, x|, is

106.

107.

a) (1, ) b) (0, ) c) (e, ) d) None of these
Let f:R -, g: R — R be two functions given by f(x) = 2 x — 3, g(x) = x3 + 5. Then, (fog)~*(x) is equal to

0 ()" 0 (e-2) " o (5" 0 (57)
1

a) f7H(x) = —x b) [T =—

|x|

If f: R = R is defined by f(x) = |x|, then

1
¢) The function f~1(x) does not exist d) f1x) ==
X

. Which of the following functions from 4 = {x : —1 < x < 1} to itself are bijections?

X X
a) f(x) =3 b)gC) =sin(5-) k() =Ix d) k(x) = x*

- Domain of the function f(x) = V2 — 2x — x? is

a) V3<x<+V3 b)-1-V3<x<-1++3
€) —2<x<2 d-2+V3<x<-2-+3

a) fogoh (x) =m/2 b) fogoh(x) == c) hofog = hogof d) hofog # hogof

.Let f : N - N be defined by f(x) = x? + x + 1, then f is

a) One-one onto b) Many one onto c) One-one but not onto  d) None of these
0, x=0
Let f(x) ={x?sinm/2x, |x| < 1.Then, f(x) is
x|x|, |x] =1
a) An even function
b) An odd function
c) Neither an even function nor an odd function
d) f'(x) is an even function

The interval in which the function y = fo;alc+3 transforms the real line is

a) (0, ) b) (—o0, ) o) [0,1] d) [-1/3,1]
The equivalent definition of
f(x) = max.{x? (1 —x)%2x(1 —x)},where 0 < x < 1,
x%0<x<1/3
a) f(x) ={2x(1—x);1/3<x<2/3
(1-x)%2/3<x<1




(1-x)% 0<x<1/3

b) f(x) =<2x(1—-x);1/3<x<2/3

x% 2/3<x<1

x2;0<x<1/2
C)f(x)_{u—x)z; 1/2<x<1
d) None of these

. Which of the following functions from Z to itself are bijections?
a) f(x) =3 b) f(x) =x+2 ) fx)=2x+1
. The domain of definition of the function

1
flx) = .
v lcos x| + cosx

a) [-2nm2nmw],n €N
b) 2nm, 2n+ 1)n),n € Z

T T
c) ((4n+1)5,(4n+3)z>,nez

is

d) ((4n—1)g,(4n+1)g>,nez

“If f(x) = (25 — x*)/* for 0 < x < /5, then (f G)) =
a) 274 b) 273 c) 272 d) 27t
- The function f(x) = sec[log(x + M] is
a) 0dd b) Even c) Neither odd nor even d) Constant
If f(x) = sin(log x), then the value of f(xy) + f(x/y) — 2f(x) cos(logy), is
a) -1 b) 0 Al d) None of these
. The equivalent definition of

7
Flx) = max.{—u — x|, 20x] - 21— |x|},is

( —2x+2, x—1
x?-1, -1<x<1/2
14+7x/2,-1/2<x<0
1-7x/2, 0<x<1/2
x? -1, 1/2<x<1

\ 2x — 2, x=>1

—2x—-2, x<-1

a) «

1
—x%2-1, —1Sx<§

b)<1+7x/2, -1/2<x<0
1-7x/2, 0<x<1/2
x2-1,1/2<x<1
\ 2x—2, x=>1
(—2x + 2, x<-—1
x*—1,-1<x<0
1+7x, 0<x<1
2x -2, x=>1
d) None of these
. The number of bijective functions from set A to itself when A contains 106 elements is
a) 106 b) (106)2 c) 106! d) 2106
. The domain of definition of
3x —1\) .
f(x) =loggs {— log; (m)}:ls
a) (—o0,—1/3) b) (—1/3,00) c) (1/3,0) d) [1/3,0)
116.If f(x) = x® — x and ¢p(x) = sin 2x, then

c) <




DO(f@) =sin2 b (1) =1 I f(o/12) =—2  DF(FW) =2
. f(x) = | sinx | has an inverse if its domain is
a) [0, ] b) [0, /2] c) [-m/4, /4] d) None of these
- The function f(x) = logyo(x + m) is
a) An even function b) An odd function c) Periodic function d) None of these
. Let R be a relation on the set of integers given by aRb < a = 2*.b for some integer k. Then, R is
a) An equivalence relation b) reflexive but not symmetric
c) Reflexive and transitive but not symmetric d) Reflexive and symmetric but not transitive
. A polynomial function f(x) satisfies the condition

1 1
fof (3) =r@+1(3)
If £(10) = 1001, then f(20) =
a) 2002 b) 8008 d) None of these

- \
* The function f(x) = == x+cos”x .

a) Even
b) 0dd
c) Periodic with period
d) Periodic with period 2 &
. The value of b and c for which the identify 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 db=-1c=1
. The second degree polynomial f(x), satisfying f(0) =0, f(1) =1, f'(x) > Oforall x € (0,1)
af(x)=¢ b) f(x) = ax + (1 — a)x?;Va € (0,)
) f(xX) =ax+ (1 —a)x?a€ (0,2) d) No such polynomial
If2f(x+ 1) +f(ﬁ) = 2x and x # —1, then f(2) is equal to
a) -1 b) 2 c)5/3

. _ ( x,if x is rational
fx) = {0, if x is irrational and
fe ={

0, if x is rational
x,if x is irrational ’

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

c) Many one and onto d) One-one and onto

x3+x*tanx

Then, f — g is

* The value of x for which y = log, {— logy/, (1 + #) - 1} is a real number are

a) [0,1] b) (0,1) c) [1, ) d) None of these
“If f(x) = cos™! (Z—Tlxl) + [log10(3 — x)] 7%, then its domain is

a) [-2,6] b) [-6,2) U (2,3) c) [-6,2] d) [-2,2) U (2,3]
. The range of the function

f(x) =1+ sinx + sin®x + sin®x + --- when x € (—n/2,7/2),is

a) (0,1) b) R c) (—2,2) d) None of these
. The number of onto mappings from the set A = {1, 2, ..., 100} to set B = {1, 2} is

a) 2100 — 2 b) 2100 c) 2%9 -2 d) 2%°
- If a function f satisfies f{f(x)} = x + 1 for all real values of x and if f(0) = %, then f (1) is equal to

3

b) 1 0 - d) 2

1

a) —
) 2

. The function f(x) given by

sin8x cos x — sin 6x cos 3x

X) = ,is
f&) €os x cos 2x — sin 3x sin 4x
a) Periodic with period &




133.

134.

138.

139.

140.

-If x € R, then f(x) = sin™?! (1

" On the set of integers Z, define f:Z — Z as f(n) = {

b) Periodic with period 27
c) Periodic with period /2
d) Not periodic

2x 1\ .
+x2) is equal to

a) 2tan~1x
—m—2tan"lx,—o0 <x < -1
b){ 2tan"'x, -1<x<1
m—2tan"lx ,1<x <
—m—2tan lx,—0o<x < —1
c) 2tan"'x ,-1<x <1
m—2tanlx, 1<x <o
—m42tanlx,—0o<x < -1
d) 2tan"lx ,-1<x<1
m—2tan lx, 1<x <o
If f(x) = 2x® + 3x* + 4x?, then f'(x) is
a) An even function b) An odd function c) Neither even nor odd d) None of the above
The mapping f: N - N given f(n) = 1 + n?,n € N where N is the set of natural number, is
a) One-to-one and onto b) Onto but not one-to-one
c) One-to-one but not onto d) Neither one-to-one nor onto

.Let f:A — B and g: B —» A be two functions such that gof = I4. Then,

a) f is an injection and g is a surection
b) f is a surjection and g is an injection
c) f and g both are injections

d) f and g both are surjections

JIff(x) = (a — x™)Y/™, where a > 0 and n € N, then fof (x) is equal to

a)a b) x c) x™ d) a™

. Let r be a relation from R (set of real numbers) to R defined by r = {(a,b)|a,b € Randa — b + /3 isan

irrational number}. The relation r is

a) An equivalent relation b) Reflexive only

c) Symmetric only d) Transitive only

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

a) {(8,11), (10, 13)} b) {(11, 18), (13,10)} c) {(10,13),(8,11)} d) None of these
If f:R — R is defined by f(x) = x? — 6x — 14, then f~1(2) equals to

a) {2, 8} b) {-2,8} c) {-2,-8} d) {$}

The domain of definition of the function

()_3 2x+1 )
f@) = T qor 11’

a) (0, ) b) (=0, 0) o R-{-1,11} d) R

2x 3

- The period of the function sin (—) + sin (TX) is

3
a) 2w b) 10w c) 6m d) 12n

" The function f (x) which satisfies f(x) = f(—x) = fT(x), is given by

a) f(x) = %e"z b) f(x) = %e c) f(x) = x%e*'/2 d) f(x) = ¥/

n .

—,niseven ,

2 } then 'f'is

0, n isodd

a) Injective but not surjective b) Neither injective nor surjective
c) Surjective but not injective d) Bijective




144. The maximum possible domain D and the corresponding range E, for the real function f(x) = (=1)* to
existis
a)D =R, E=[-1,1]
b) D = I (the set of integers), E = [—1,1]
c)D=RE=(-11)
+1 when x = 0 or even
D =LE= { —1, when x is odd
If f:R - R, defined by f(x) = x? + 1, then the values of f~1(17) and f ~1(—3) respectively are
a) b, (4,4} b) {3,-3}, ¢ ¢) {4,-4}, d) (4,—43,(2, -2}
.Let f:A — B and g: B = C be two functions such that gof: A = C is one-one. Then,
a) f is one-one b) f is one-one c) f is both are one-one d) None of these

‘LetA={x€R:x #0,—4 < x <4}and f: A € R be defined by f(x) = %forx € A. Then, the range of f is
a) {1,-1} b) {x:0 < x <4} c) {1} d){x:—4 < x <0}

2 —
If f(x) = (9x + 0.5) log(p.54x) (%
a) (-1/2,1)
b) (=1/2,1/2) U (1/2,1) U (3/2, )
0 (-1/2-1)
d) None of these
. Let the function f, g, h are defined from the set of real numbers R to R such that f(x) = x2 — 1,g(x) =

V(&% + 1) and h(x) = {g: igi ; 8, then ho(fog)(x) is defined by
a) x b) x?2 c) 0 d) None of these
. The number of reflexive relations of a set with four elements is equal to
a) 216 b) 212 c) 28 d) 24
.Let f(x) = (ax? + b)3, then the function g satisfying f(g(x)) = g(f(x)) is given by
1/2

bh— 1/3
a) g(x) = (Tx> b) g(x) = (ax21b)?

dff(x) = ||x| — 1|, then fof (x) equals
lx] =2, |x] =2

a)f(x)={2—|x|, 1<|x| <2

) is a real number, then x belongs to

1/2
Q) g() = (ax? + 6% d)glx) = (#)

[x], x| <1
x| +2, |x|]=2
x| -2, 1<|x|<2
x|, x| <2
x| — 2, [x] = 2
) fx)=<2+1x|, 1<|x| <2
lx], |x| <1
d) None of these

- The domain of definition of the function f(x) = tan ([xZZ]) ,is

a) [-2,1] b) (—2,—1) c)R-[-2,-1) d) None of these
.Afunction f: A - B,where A = {x: =1 < x < 1}and B = {y: 1 < y < 2}, is defined by therule 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

b) f(x) =

. The function f: R = R, defined by f(x) = [x], where [x] denotes the greatest integer less than or equal to
X, is
a) One-one
b) Onto




c) One-one and onto
d) Neither one-one nor onto
.Letf:A—> Band g : B - C be bijections, then (fog)™! =
a) flog™t b) fog c)gtof™!
-Letf(x +%) = x? +x—12,x # 0, then f(x) is equal to
a) x? b)x? -1 c) x> -2
. The relation R = {(1,1),(2,2),(3,3)} on the set {1, 2, 3} is
a) Symmetric only b) Reflexive only
c) An equivalence relation d) Transitive only
dff(x) =ax+bandg(x) =cx +d, thenf(g(x)) = g(f(x)) =
a) f(a) = g(c) b) f(b) = g(b) c) f(d) = g(b) d) f(c) = g(a)
Jf f: R — Risdefined by f(x) = 2x — 2[x] for all x € R, where [x] denotes the greatest integer less than
or equal to x, then range of f, is
a) [0,1] b) {0, 1} c) (0, ) d) (=, 0]
161. The domain of definition of
f(x) = logye{logio(1 + x3)},is
a) (_1' Oo) b) (0' Oo) C) [0' oo) d) (_1'0)
.Let R ={(3,3),(6,6),(99),(12,12),(6,12),(3,9),(3,12), (3, 6)} be arelation on the set 4 =
{3,6,9,12}. The relation is
a) Reflexive and symmetric only b) An equivalence relation
c) Reflexive only d) Reflexive and transitive only
If f(x) = a*, which of the following equalities hold?
a) flx+2) —2f(x + 1) + f(x) = (a— D*f(x)
b) f(=0)f(x) +1=0
A flx+y)=fC)+f)
A fx+3)—-2f(x+2)+f(x+1)=(a—2)*f(x+1)
10*-10"%
1 x 10";10"‘ 1 x d) None of these
a) Eloglo (m) b) log, (2 — x) c) Elogm (1 — x)
If f(x) = /|3* — 317%| — 2 and g(x) = tan 7 x, then domain of fog (x) is

" The inverse of the function f(x) = + 1is given by

3 2
1 1 1
b) (nx+—,n+—)u<n+—,n+1>,n€Z

1 1 1
a) [n+—,n+—]u[n+§,n+1],nez

4 2 2

)( +1 +1)u[ 1 +1] €Z
C — — R
n 4,n > n 2,n ,n

d) [+ 2 1) ( ! 2) €7z
[Tl+Z,X+E U Tl+§,7’l+ ,n

166. If the functions f and g are defined by f(x) = 3x — 4, g(x) = 3x + 2 for x € R, respectively then
g () =
a)1l b) 1/2 c)1/3 d)1/4
If f(x) and g(x) are two real functions such that f(x) + g(x) = e* and f(x) — g(x) = e™*, then
a) f(x) is an odd function
b) g(x) is an even function
c¢) f(x) and g(x) are periodic functions
d) None of these

168. Let f(x) = %— tan (?) —1<x<1andg(x) =V3+ 4x — 4x?,then dom (f + g) is given by




181.

182

“Given f(x) = log( ) and g(x) =

" The function f(x) = {

ol ) o) apial

Jf f(x) = 2x° + 3x* + 4x2, then f'(x) is

a) Even function b) An odd function c) Neither even nor odd d) None of these

" The domain of the function f(x) = [cos~! (1_—|x|) is

2
a) (-3,3) b) [-3, 3] c) (—oo0,—3) U (3,0) d) (—o0, —3] U [3, )

. Which of the following functions is one-to -one?

a) f(x) = sinx,x € [-7, 7] b)f(x)—smxxe[—— —%]
T T
c) f(x) =cosx,x € [—— —]

2°2 d)f(X)—cosxxe[ _n]

2
then fog(x) equals

132’

a) —f(x) b) 3 f(x) o) [f(O]? d) None of these
" The largest possible set of real numbers which can be the domain of f(x) = /1 - % is
a) (0,1) U (0,0) b) (=1,0) U (1, ) c) (=0, =1) U (0,0) d) (=,0) U [1, )

2
" The set of values of a for which the function f(x) = sinx + [%] defined on [—2,2] is an odd function, is

a) (4, o) b) [—4, 4] c) (—x,4) d) None of these

. On the set N of all natural numbers define the relation R by aRbif and only if the GCD of a and b is 2, then

Ris
a) Reflexive, but not symmetric b) Symmetric only
c) Reflexive, and transitive d) Reflexive, symmetric and transitive

. Let f(x) be a real valued function defined by

fix+2) =1+[2-5F(x)+10{f(x)}* — 10{f (x)}* + 5{f (x)}* — {f (x)}°]*/® for all real x and some
positive constant 4, then f(x) is

a) A periodic function with period 4

b) A periodic function with period 2 1

c) Not a periodic function

d) A periodic function with indeterminate period

" The domain of the function f(x) = [log;, (ﬁ), is

a)R—{—m, m} b)R —{nmnln € Z} c) R—{2nmn € z} d) (—oo, )

* The function f(x) = log( ) satisfies the equation

a) flx+2)=2f(x+ D+ f(x) =0 b) f(x) + f(x +1) = f{x(x + 1)}

Q1) +£0) =1 (15=) @) fGx+9) = FRF0)

.If f(x) is defined on [0, 1], then the domain of definition of f(tan x) is

a)[nm,nmw+mn/4,neZ

b) [2nm2nt + /4], n€Z

c) [nm—n/4,nw+m/4],n € Z]
d) None of these

.Ifafunction F is such that F(0) = 2, F(1) = 3,F(n+ 2) = 2F(n) — F(n+ 1) for n # 0, then F(5) is equal

to
a) -7 b) -3 d) 13

f(x) = +/sin"1(log, x) exists for

a)x € (1,2) b) x € [1,2] , d) x € (0,0)
1, x € Q

0, xgQ"™




a) Periodic with period 1
b) Periodic with period 2
c) Not periodic
d) Periodic with indeterminate period
4 4
" The function f(x) = Sec xHeosec X

a) Even
b) 0dd
c) Neither even nor odd
d) Periodic with period
. The function f(x) = | cos x | is periodic with period
a) 27 b) 1 9 g
Jf f(x) =x™n € N and gof (x) = ng (x), then g(x) can be
a) n|x| b) 3x1/3 c) e*
.If f(x) is an odd function, then the curve y = f(x) is symmetric
a) About x-axis
b) About y-axis
c) About both the axes
d) In opposite quadrants
. If the function f:[1,00) — [1, ) is defined by f(x) = 2**~1 then f~'(x) is

x(x—1)
a) (%) ' b)%(l +/1+4log,y)
c)%(1—1/1+410g2y) d)

“Iff:R > Rand g:R — R are defined by f(x) = |x| and g(x) = [x — 3] for x € R, then {g(f(x)): —g <x<

x3+x%*cotx

g} is equal to

a) {0,1} b) {1, 2} c) {-3,-2} d) {2, 3}
189. The domain of definition of

f(x) =logo{1 —logy(x®> — 5x + 16)}, is

a) (1,3) b) (2,3) c) [2,3] d) None of these
190. The period of the function f(x) = sin? x + cos* x is

I
a)m b) > ¢) 21 d) None of these

Jf f(x) = sinx + cosx, g(x) = x? — 1, then g(f(x)) is invertible in the domain
T T
) [0.5] b) [-5.3] d) [0, 7]

"Domain of definition of the function f(x) = /sin‘ (2x) + % for real valued x, is
11 11 11
0|55 I(-5.5) D |-77
22 2°9 44

If f(x) = log (1—x), then f (;x ) will be equal to

1-x x?
a) 2f (x*) b) f(x?) c) 2f(2x) d) 2f(x)
. The domain of f(x) = log|log, x |, is
a) (0, ) b) (1, %) c) (0,1) U (1,) d) (=, 1)
.If f(x) is an even function, then the curve y = f(x) is symmetric about

a) x-axis b) y-axis c) Both the axes d) None of these

1/2002
) , then Dy is

b) (=, 1) c) (—o0,—-1)U (0,1) d) None of these
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203.

[x],if —3<x <—1
|x|,if —1<x< 1 thentheset(x:f(x) = 0)to
[[x]],if 1 < x< 3

b) [-1, 3)

Iff(x) =

a) (-1,3) c) (-1,3]

If f(x) :ﬁ,x # 1 then

(fofo...of) (x)

19 times equal to

a) — b) (=

x—1 x—1

19x
x—1

) 19 )

. The domain of the function f(x) = log;o(Vx — 4 + V6 — x), is

a) [4, 6] b) (=, 6) c) (2,3)

integer, is

a) 2k+1 -1 b) 2(2%*1 —1) c) 3(2k*1 —1)

LetA={x:—-1<x<1}and f : A —» Asuchthat f(x) = x|x|, then f is

a) A bijection

b) Injective but not surjective

c) Surjective but not injective

d) Neither injective nor surjective

2
* The domain of the function sin~ (log2 x?) is

a) [-1, 2]-{0} b) [-2,2]-(-1, 1) c) [-2, 2]-{0}
If f(x) =ax+ band g(x) = cx + d, then f{g(x)} = g{f (x)} is equivalent to
a) f(a) = f(c) b) f(b) = g(b) c) f(d) = g(b)

204. The period of the function f(x) = sin* 3x + cos* 3x is

205.

206.

a)m/2 b) /3
Given f(x) = logy, (i—i) and g(x) = then fog (x) equals
a) —f(x) b) 3 f(x) c) [f()]°

Which of the following functions is not an are not an injective map(s)?
a) f(x)=|x+1,x €[-1,00)

c)m/6
3 x4x3
1+3 x2’

1
b) g(x) =x +;,x € (0, )
c) h(x) =x?+4x —5,x € (0,0)
d) h(x) = e ™, x € [0, )
JIff:R - Rand g: R — R are defined by f(x) = x — [x] and g(x) = [x] for x € R, where [x] is the greatest
integer not exceeding x, then for every x € R, f(g(x)) is equal to

a) x b) 0 c) f(x)

"The domain of definition of f(x) = /%, is

a) [1,2) v (2,3] b) [1, 3] c) R—(1,3]

209.f:R - Rgivenby f(x) =5 —3sinx, is

210.

211.

212.

a) One-one b) Onto

If f(x + 2y,x — 2y) = xy, then f(x,y) equals

a)xz_yz b)xz_yz C)xz_|_y
8 4 4

If f:R — Ris defined as f(x) = (1 — x)'/3, then f ~1(x) is

a) (1—-x)"173 b) (1 — x)3 c)1—x3

If f(x + 2y,x,x — 2y) = xy, then f(x, y) equals

c) One-one and onto

2

d) [-1, 3]

d) x

d) None of these

If f: N —> N is defined by f(n) = the sum of positive divisors of n, then f(2k X 3), where k is a positive

d) 421 - 1)

d) [1, 2]

d) f(c) = g(a)

d) None of these

d) None of these

d) g(x)

d) None of these

d) None of these

)
X =Y
2




2 2 2
X C)x +y
4

. Let f: [4, 0> [4, o[ be defined by f(x) = 5**~* then f~*(x)

x(x-4) d) Not defined
a)2—,/4+logsx b) 2 +,/4 + logs x ) (%) )
If f:[2,3] = R is defined by f(x) = x3 + 3x — 2, then the range f(x) is contained in the interval
a) [1,12] b) [12, 34] c) [35, 50] d) [-12,12]
. The period of sin? 8, is
a) w? b) ?2m d) /2
.Ifn € N, and the period of C_os(m)c is 4m, then n is equal to
sin| —
a) 4 b) 3 c) 2 d)1
.Foereal x, let f(x) = x3 + 5x + 1, then
a) f is one-one but not onto R b) f is onto R but not one-one

c) f is one-one and onto R d) f is neither one-one nor onto R
1

—is

2—cos3x

a) [—1/3,0] b) R c) [1/3,1] d) None of these
.LetA ={2,3,4,5,...,16,17,18}. Let be the equivalence relation on 4 X A, cartesian product of A and 4,
defined by (a, b) = (c,d) if ad = bc, then the number of ordered pairs of the equivalence class of (3, 2) is
a) 4 b) 5 c)6 d)7
220. Let n be the natural number. Then, the range of the function f(n) =8 —np__4,4 <n < 6,is
a) {1, 2,3,4} b) {1, 2,3,4,5, 6} c) {1,2,3} d){1,2,3,4,5}
221. Let X and Y be subsets of R, the set of all real numbers. The function f: X — Y defined by f(x) = x? for x €
X is one-one but not onto, if (Here, R is the set of all positive real numbers)
a)X=Y=R" b)X =R, Y =R* c)X=RY' Y=R d)X=Y=R
Jdff(x).f(1/x) = f(x) + f(1/x) and f(4) = 65, then f(6) is
a) 65 b) 217 c) 215 d) 64
. The graph of the function of y = f(x) is symmetrical about the line x = 2, then

a)fx+2)=f(x—-2) bf2+x)=f2-x) o f(x)=/f(—x) d) f(x) = —f(=x)
. -1; x<0
Iff(x) =1 0; x=0 and g(x) = x(1 — x?), then
1, x>0
—-1; —-1<x<Q0orx>1
a) fog (x) = ; x=0,1-1
; 0<x<1
; —1<x <0
b) fog (x) =40; x=0,1,-1
0<x<1
-1, -1<x<0orx>1
c) fog (x) =4 0; x=0,1,-1
1, 0<x<lorx<-1
1; - 1<x<0orx>1
d) fog (x) =140; x=01-1
1, 0<x<lorx<-1
225. x, = xy is arelation which is

- The range of the function f(x) =

a) Symmetric b) Reflexive and transitive
c) Transitive d) None of these
226. The period of

X
flx) = sin(n_

a)2nn(n—1) b)4(n—1Dn c)2n(n—1) d) None of these
227.f : [-4,0] -» Ris given by f(x) = e* + sinx, its even extension to [—4,4], is

1)+cos(¥),n€2, n>2,is
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a) —el® — sin x| b) e 1*l — sin |x| ) e ™ + sin |x| d) —e~lxI+sinlx|
“Let f: R - R be a function defined by f(x) = — leli;lle’

a) I'and Il quadrants b) I and III quadrants c) Iland Il quadrants  d) Il and IV quadrants
- The domain of the real valued function f(x) = V1 — 2x + 2 sin™! (3x2_—1) is

ofb] v o4 ¥

then the graph of f(x) lies in the

. The domain of function f(x) = log(y4+3)(x* — 1) is
a) (-3,-1)u (1,
b) [-3,—1) U [1, )
) (=3,-2) U (=2,—1) U (1, )
d) [-3,-2) U (=2, —1) U [1, )
. The range of the function f(x) = x? — 6x + 7 is
a) (=, 0) b) [~2, ) ¢) (=00, ™)

* The inverse of the function f: R = (—1,3) is given by f(x) = ::Zj + 2
x—1\7? x — 2\'/? x \1/2
a b ) log (——
)lOg(x+1) )log(x—l) ) Og(Z—x)
233, _ 4 1 2 96Y .
Iff(x) = oy then f (97) +f (97) +...+f (97) is equal to
a)l b) 48 c) -48
234. The period of the function

f(x) __ sin8X cosx—sin 6X Cos3X .

COS 2X COS X—sin 3x sin 4x

b) 21 ) g d) None of these

am

.Letf:R > R:f(x) = x?and g:R - R: g(x) = x + 5, then gof is
a) (x+5) b) (x + 5%) ) (x? +52) d) (x? +5)
. The function f(x) = log,,_s(x? — 3x — 10) is defined for all x belonging to
a) [5, ) b) (5, o) c) (—oo,+5) d) None of these
x2

" Range of the function f(x) = s

a) (-1,0) b) (-1, 1) c) [0,1) d) @1
.Let f(x) = |x — 1]|. Then,
a) f(x?) = [f()]?
b) f(Ix]) = [f (x|
A fx+y)=f)+f)
d) None of these
If f(x) = a*, which of the following equalities do not hold?
a) fx+2) = 2f(x + D+ f(x) = (a— D*f(x)
b) f(=x)f(x) —1=0
o fx+y)=ff»)
ADfx+3)-2fx+2)+f(x+1)=(@—-2)*f(x+1)
240.Let A = {x € R:x < 1}and f: A - Abe defined as f(x) = x(2 — x). Then, f~1(x) is
a)1++vVl—x b)1-+v1-—x c)V1l—x d)1+V1l—x
241. The function f(x) = sin% + 2 cos % - tan% is periodic with period
a) 6 b) 3 c) 4 d) 12

242. The equivalent definition of the function
xt—=x"
x) = lim ———
fG) = lim ————

s =[} 055!




re=(} 055

-1, 0<x<1
c) f(x)=4 0, x=1
1, x>1
d) None of these
243.LetR ={(1,3),(4,2),(2,4),(2,3),(3,1)} be arelation on the set A = {1, 2, 3,4}. The relation R is
a) A function b) Transitive c) Not symmetric d) Reflexive
244. The domain of the function
f(x) = 167%C,,_, + 2973%p, ., where the symbols have their usual meanings, is the set
a) {2,3} b) {2, 3,4} c) {1,2,3,4} d){1,2,3,4,5}
245.1f f: R — C is defined by f(x) = e?™ for x € R, then f is (where C denotes the set of all complex numbers)
a) One-one b) Onto
c) One-one and onto d) Neither one-one nor onto
246. The domain of the function
f(x) =logio(Vx —4 +V6 —x) is
a) [4, 6] b) (—, 6) c) [2,3) d) None of these
Jf f(x) = sin?x, g(x) = Vxand h(x) = cos ' x,0 < x < 1, then
a) hogof = fogoh b) gofoh = fohog c) fohog = hogof d) None of these
T f ) =2

1 1 1 1

AZFEO+fY} DO} IFF@O+f@} D0 - @)
. The relation R defined on the set of natural numbers as {(a, b): a differs from b by 3} is given by

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

c) {(1,3),(2,6),(3,9),..} d) None of the above
. The domain of the function f(x) = sin"1(log;(x/3)) is

a) [1,9] b) [-1,9] c) [-9,1] d) [-9,—1]
" The range of the function f(x) = sin {logw (%)} ,is

a) [0,1] b) (—1,0) c) [-1,1] d) (—-1,1)
‘Let f(x) = D Then, fof(x) = x provided that

cx+d’

a)d =-a b)d =a cJa=b=c=d=1 da=b=1

- Let C denote the set of all complex numbers. The function f : C - C defined by f(x) = % forx € C,

,then f(x + ¥)f(x — y) is equal to

where bd # 0 reduces to a constant function if:
aJa=c b)b=d c) ad = bc d)ab = cd
.IfsinA x + cos A x and |sin x| + |cos x| are periodic function with the same period, then 1 =
a)o b) 1 c) 2 d) 4
- The domain of definition of the real function f(x) = /log;, x? of the real variable x, is
a)x>0 b) x| =1 c) |x| =4 d)x=>4
If f(x) is an even function and f'(x) exists, then f'(e) + f'(—e) is
a) >0 b)=0 c)=0 d) <0

If f(x) = log (i—i) ,then f (;’;2) is equal to

a) {f (x)}? b) {f (x)}* ) 2f(x) d) 3f (x)
. If the function f: R - R is defined by f(x) = cos? x + sin* x then f(R) =

a) [3/4,1) b) (3/4,1] J) [3/4,1] d) 3/4,1)
- The domain of sin™? [log2 (%)] is

a) [2,12] b) [-1,1]

9 [%,24] d) [6, 24]




260. The largest interval lying in (— g,g) for which the function f(x) = 4% 4 cos™1 (g - 1) + log(cos x) is

defined, is
T n
a) [0,7] SN iy d”&ﬂ

.Let f:R - R be define by f(x) = 3 x — 4. Then, f ~1(x) is
4 x
@x; b)= — 4 Q) 3x+4

. : : : -1 o
- The interval in which the functiony = x2f3 — transforms the real line is

a) (0,) b) (=00, ) ) [0,1] d) [-1/3,1] - {0}

1
" The domain of definition of the function f(x) = x'0810%, is

a) (0,1) U (1,0) b) (0, o0) c) [0, ) d) [0,1) U (1, »)
. Let Wdenotes the words in the English dictionary. Define the relation R by

R = {(x,y) € W x W:the world x and y have at least one letter in common}. Then, R is

a) Reflexive, symmetric and not transitive b) Reflexive, symmetric and transitive

c) Reflexive, not symmetric and transitive d) Not reflexive, symmetric and transitive

d) None of these

- The function f: C — C defined by f(x) = % for x € C where bd # 0 reduces to a constant function, if
aJa=c b)b=d c) ad = bc d)ab =cd
.LetA ={x,y,2},B ={u,v,w}and f: A - B be defined by f(x) = u, f(¥) = v, f(z) = w. Then, f is
a) Surjective but not injective
b) Injective but not surjective
c) Bijective
d) None of these
. Consider the following relations R ={(x,y) | x, y are real numbers and x=wy for some rational number

w}hS = {(%S) |m,n,p and q are integers such thatn,q # 0 and gm = pn}. Then

R is an equivalence relation but S is not an
equivalence relation
S is an equivalence relation but R is not an
equivalence relation
. Which of the following functions has period  ?
a) |—tanx| + cos2 x

. TX 21X
b)251n?+3cos 3

b) Neither R nor S is an equivalence relation

d) R and S both are equivalence relations

T ] 3n
c) 6cos(2nx+—)+551n(nx+—)

4
d) |tan 2x]| + |sin 4x|

- The range of the function f(x) = {/(x — 1)(3 — x) is
a) [0,1] b) (-1, 1) c) (-3,3) d) (-3,1)
.Let A ={x,y,z} and B = {a, b, ¢, d}. Which one of the following is not a relation from A to B?
a) {(x,a), (x, 0)} b) {(y,c), (v, )} ) {(z, @), (z, d)} d) {(z,b), (v, b), (a, d)}
.If f(x) defined on [0, 1] by the rule
Fx) = { X, if_ X is. rz.ition.al
1 — x,if x is irrational
Then, for all x € [0, 1],f(f(x)) is
a) Constant b)1+x d) None of these
. Let f(x) = min{x, x2}, for every x € R. Then,
x, x=>1
a)f(x)={x2, 0<x<1
x, x<0

4




x?, x=>1
x, x<1
x, x=>1
x?, x<1
x?, x=>1
d)f(x)=<x, 0<x<1
x%, x<0
IfX = {1,2,3,4}, then one-one onto mappings f: X = X such that f(1) = 1, f(2) # 2, f(4) # 4 are given by
a) f ={(1,1),(23),(34), (4.2)}
b) f=1{(1,2),(2,4),3,3), (4 2)}
o) f ={(1,2),(2,4),(3,2),(4,3)}
d) None of these
- The domain of the function f(x) = exp(V5x — 3 — 2x?) is
a) [3/2, ) b) [1,3/2] ¢) (=o,1) d) (1,3/2)
. f(x) = x + VxZ is a function from R toR, then f(x) is
a) Injective b) Surjective c) Bijective d) None of these
Iff(x) = %forx € R, then f(2010) =
a)1l b) 2 c)3 d) 4

.If b? — 4 ac = 0,a > 0, then the domain of the function f(x) = log{ax® + (a + b)x? + (b + c)x + ¢)} is

b

2o

b) () = |
A £ =|

b) R — —} U xlx = —1}}

b
2a
b
o]

d) None of these

c)R-—

{_
{_

. , 10%-107%
" The inverse of the function y = is

10%+10—%
11 1+x
2) 710810 (1 - x)
ff:R — Ris given by
Fx) = {—1, when x is rational
1, when x is irrational ’

Then (fof)(1 —/3) is equal to
a)1l b) -1 c) V3 d)o
. The function f: R = R defined by f(x) = 6* + 6/*], is
a) One-one and onto b) Many one and onto c) One-one and into d) Many one and into
.Let f: N — Y be a function defined as f(x) = 4x + 3 whereY = {y € N:y = 4x + 3 for some x € N}. Show
that f is invertible and its inverse is
y—3

1 2+x
b) Eloglo (—)

1- x) d) None of these
2—x

1
) Elogm (1 +x

3y+4 3 3
) g) ==~ b) g(y) = y3+ ) g() =4+% d) g(¥) =%
-If f(x) = {/cos(sinx) + /sin(cos x), then range of f(x) is
a) [Vcos1,Vsin1] b) [Veos1,1+Vsin1]  ¢) [1—+Vcos1,Vsin1]  d) None of these

.Letf:A — B and g: B = C be two functions such that gof: A = C is onto and g is one-one. Then,
a) f is one-one
b) f is onto
c) f is both one-one and onto
d) None of these
.Let f: (e, ) — R be defined by f(x) = log[log(logx)], then




294,

295.

“If x € R, then f(x) = cos™?! (

- Domain of definition of the function f(x) = s

a) f is one-one but not onto

b) f is onto but not one-one

c) f is both one-one and onto
d) f is neither one-one nor onto

equal to

a) f(4v2) b) £(3+2)

a) f is one-one onto b) f is one-one into
a) x is any rational number

b) x is a non-zero real number

c) x is areal number

d) x is a rational number

. Which of the following is not periodic?

a) |sin 3x| + sin? x b) cosvx + cos? x

f f(x) = 2%, then £(0), f(1), f(2), ... are in

a) AP b) GP

a)o b) 1

) is equal to

2
1+x2
a) 2tan"lx

{ 2tan"lx,x >0

) —2tan"lx, x<0
9 { m+2tan"lx, x>0

-m+2tan"lx, x<0

d) None of these

a){x:1<x<2} b) {x:1<x <3}

a) ZU (—x,0) b) (—,0)
If f(x) = log Gt—i), —1 < x <1, then
F () £ () s

a) [f()]® b) [f ()]

The domain of definition of
f(x) =logqplogyologyg ... logyp x, is

—n times «—
a) (10", ) b) (10™1, 00)

- The domain of sin™? [log3 (g)] is

a) [1,9] b) [-1, 9]
3

a) (1, 2)
c) (1,2) U (2,0)

f f:[—6,6] - R is defined by f(x) = x2 — 3 for x € R, then (fofof)(—1) + (fofof)(0) + (fofof)(1) is

c) f(2V2) d) f(v2)

-Let f : R = {n} = R be a function defined by f(x) = %, where m # n. Then,

c) f is many one onto

.Let f(x) = x,g9(x) = 1/xand h(x) = f(x)g(x). Then, h(x) = 1, if

c) cos4x + tan? x d) cos 2x + sinx

c) HP d) Arbitrary

f f(sinx) — f(—sinx) = x? — 1 is defined for all x € R, then the value of x> — 2 can be

c) 2 d) -1

. Domain of the function f(x) = sin"!(log, x) in the set of real numbers is

) {x:—-1<x<2}

d){x:%SxSZ}

Jff:R—>Randg: R — Rare given by f(x) = |x| and g(x) = [x] for each x € R, then
(xeR:g(f®) < fg)}=

) Z d) R

¢) —f(x) d) f(x)

c) (10™2, ) d) None of these
c) [-9,1]

+ log1o(x3 — x), is
b) (—1,0) U (1,2)
d) (-1,0) U (1,2) U (2,0)

d) [-9, -1]

298.If X and Y are two non-empty sets where f: X — Y is function is defined such that

f©)={f(x):xeCiforCc =X
And f~1(D) = {x: f(x) E D}for D C Y,

d) f is may one into



ForanyA € X and B € Y, then

a) fH(fA) =4 b) f(f(4) = Aonlyif f(X) =Y

&) f(f~1(B)) = B onlyif B € f(x) ) f(F(B®) =B
JAf f(—=x) = —f(x), then f(x) is

a) An even function b) An odd function c) Neither odd nor even d) Periodic function
f f:[—2,2] = R is defined by
—1,for—2<x<0

f(x):{x—l,forOSxSZ

Then {x € [-2,2]:x < 0and f(|x|) = x} =

a) {1} b) {0} ) {~=1/2} d) ¢
If2f (x?) + 3f (xiz) = x2 — 1forall x € R — {0}, then f(x*) is

(1-x*(2x*+3) 1+ xH)2x*-3) (1-x*(2x*-3) d) None of these
a) b) c)
5x* S5x* 5x*

. The domain of definition of the function f(x) = 77*P,_5, is

a) [3,7] b) {3,4,5,6,7} c) {3,4,5} d) None of these
.Let f(x) = x and g(x) = |x| for all x € R. Then, the function ¢(x) satisfying {p(x) — f(x)}* +
{p() — g} =0,is

a) ¢(x) = x,x € [0, )

b) p(x) =x,x ER

c) ¢(x) = —x,x € (—,0]

d)d(x) =x+|x|,x €ER

" The value of the function f(x) = 3 sin ( /E — x2> lies in the interval

a) [-m/4,m/4] b) [0, 3/V2] ) (=3,3) d) None of these
. The period of the function f(x) = |sinx| + | cosx | is
am b) /2 c) 2w d) None of these
If £(x) = (ax? + b)3, then the function g such that f(g(x)) = g(f(x)) is given by
1/2

b — x1/3 1 1/3 _p
a) g(x) = <Tx> b) g(x) = (axZ1b)? Q) g(x) =(ax*+b)'? d)gx) = (%)

. Let R be the real line. Consider the following subsets of the plane R X R

S={(xy)y=x+1lando <x <2}

T = {(x,y): 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

c) Both S and T are equivalence relations on R d) S is an equivalence relations on R and T is not
.LetA =[—1,1] and f: A — A be defined as f(x) = x|x| for all x € 4, then f(x) is

a) Many-one into function b) One-one into function

¢) Many-one onto function d) One-one onto function
1—

. 1

Ff(0) =%, x#0,~1anda = f(f()) + f (f (;)) then

a)a>2 b)a < -2 c) |lal > 2 d)a=2
. Let R and S be two non-void relations on a set4. Which of the following statements is false?

1/2

a) R and S are transitive implies R N S is transitive.
b) R and S are transitive implies R U S is transitive.
c) R and S are symmetric implies R U § is symmetric.
d) R and S are reflexive implies R N § is reflexive.
311. 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 c) One-one d) Many-one
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312. Let f(x) = x + 1 and ¢(x) = x — 2. Then the values of x satisfying |f(x) + d(x)| = |f (x)| + |P(x)| are :
a) (-, 1] b) [2, ) c) (=0, —2] d) [1, )
The domain of the function f(x) = sin”(3-x) is
~ loge(lxl-2)’
a) [2,4] b) (2,3) U (3,4] c) [2,3) d) (o0, —3) U [2, )
1 . .

dff(x) = T then, domain of f(x) is

a) (—,0) b) (—,2) c) (—oo, ) d) None of the above
. The domain of definition of

f(x) = logio{(logyo x)* — 5logio x + 6}, is
a) (0,10%) b) (103, o) c) (102,10%) d) (0,102) U (103, 00)
. If a function f(x) satisfies the condition

313.

1 1
£x+2) =x2+ 5, x # 0,then £(x) equals

a) x?2—2forallx # 0

b) x% — 2 for all x satisfying |x| = 2
c) x? — 2 for all x satisfying |x| < 2
d) None of these

- The period of the function f(x) = sin (sz) ,is

a)2m b)61 c) 6 2 d) None of these
. f:R - R is a function defined by f(x) = 10x — 7.1f g = f~1,then g(x) =
1 1 +7 -7
2) —— b) —— 0= 4=
10x -7 10x+7 10 10
f f(x) = [x — 2], where [x] denotes the greatest integer less than or equal to x, then f(2,5) is equal to

a) 1 b) 0 o1 d) Does not exist
2

. The domain of definition of

fx) = \/10g10(10g10 x) —logy9(4 —logyo x) —logyo 3, is
a) (103,10%) b) [103,104] c) [103,10%) d) (103,10%]

- The value of n € Z (the set of integers) for which the function f(x) = sinSi,nﬁ has 4 m as its period is
sin| —
n

a) 2 b) 3 c)5 d) 4
- The inverse of the function f: R = R given by f(x) = loga(x +Vx? + 1) (a>0,a+#1),is
1 (ax + a‘x> d) Not defined

a) %(a" +a™) b) %(ax —a™) ) 5

323. The domain of definition of the function
1+42(x+4)7°%°
f@)=x Z—Ex+4§°-5
a)R b) (—4,4) c) R* d) (—4,0) U (0, )
dff(x) = %,x # —1, for what value of a is f[f (x)] = x?
a) V2 b) —v2 01 d)-1

. The period of the function f(x) = cosec?3x + cot4x is

Vi T T
a)§ b)Z ) g d)r

+(x+4)°° +4(x +4)%5is

- The domain of the definition of the function f(x) = /1 + log.(1 — x) is

-1
a) —o<x<0 b)—oo<x£e— c)—o<x<1
e

327. The range of the function sin(sin™! x + cos™ x), |x| < 1is

a) [-1,1] b) 1,-1] c) {0}

328. The range of f(x) = cosx — sinx is




a) [-1,1] b) (-1, 2) -z d) [—V2,V2]

1

. i = x?2
The range of function f(x) = x* + e

d) None of these
a) [1, ) b) 2, 00)

. If n is an integer, the domain of the function vsin 2x is
T T
a) nm — 5 nn] b) [nn, nm + Z] c) [(2n — 1)m, 2nm] d) [2nm, 2n + 1))

-If f : R > R is defined by f(x) = x — [x] — % for all x € R, where [x] denotes the greatest integer function,
1

then {x ER: f(x) = E} is equal to

a)Z b) N c) o d)R
. Suppose f:[—2,2] = R is defined by

_(—Lfor—2<x<0
f(x)_{x—lforOSxSZ'

2 1) 0 (0] 9 {-3) 0

If f:R - R is defined by f(x) = sinx and g: (1, ) — R is defined by g(x) = Vx? — 1, then gof (x) is
a) /sin(xz -1 b) sin/x2 — 1 c) cosx d) Not defined

. Let R and C denote the set of real numbers and complex numbers respectively. The function f: C - R
defined by f(z) = |z| is
a) One to one b) Onto
c) Bijective d) Neither one to one nor onto

Iff(x) = i—: then £(2 x) is

fx)+1 b 3f(x)+1 fx)+3 d fx)+3
Vi +3 ) +3 VFo)+1 )3 F 1

. 2
The range of the function f(x) = tan /% — x2is

a) [0, 3] b) [0, /3] c) (—o0, ) d) None of these
. The domain of the function f(x) = cosec™![sinx] in [0, 2 ], where [-] denotes the greatest integer
function, is
a) [0,7/2) U (,3n/2] b)(m,2m) VU {n/2} c) (0,r] U {3m/2} d) (m/2,m) U (31/2,21)
. Let R be the relation on the set R of all real numbers defined by aRb if |a — b| < 1, then R is
a) Reflexive and symmetric b) Symmetric only
c) Transitive only d) Anti-symmetric only
. The domain of the function f(x) = log,(x — [x]) is
a)R b)R—-Z c) (0, +o0) d)Z
If f:[0,00] - [0,00] and f(x) = % then f is

]
X

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

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

c) Onto but not one-one d) Neither one-one nor onto
. The function f: R — R given by f(x) = x3 — 1is

a) A one-one function b) An onto function

c) A bijection d) Neither one-one nor onto

" Let [x] denote the greatest integer < x. If f(x) = [x] and g(x) = |x|, then the value of f (g (g)) —

o(r(=9)s
a) 2 b) -2 1 d)-1

* The domain of the function f(x) = = is




344,

345.

348.

349.

356.

357.

a) [-1,0) U {1} b) [-1, 1] A l[-1,1) d) None of these

The set of values of x for which of the function f(x) = % 4 2sinTta \/% exists is
a)R b) R — {0} ¢ d) None of these
If f (x) satisfies the relation 2f (x) + f(1 — x) = x? for all real x, then f(x) is

x2+2x—-1 x2+2x—1 x2+4x—1 x2-3x+1

a) ————— b) ——— )—F— d) c

. If the function f (x) is defined by f(x) = a + bx and f" = fff... (repeated r times), then f" (x) is equal to

b -1
a)a+b"x b)ar + b"x c) ar + bx" d)a(b_1>+brx

If f(x) = Z— then f (2 x) is

fl)+1 3f(x)+1 f(x)+3 f(x)+3
a) ————— b) ————— ) V70— d)—"——
f(x)+3 fx)+3 f)+1
If f(x) is an odd periodic function with period 2, then f(4) equals
a)o b) 2 c) 4
The domain of definition of

w= | (x—l)>< 1 )
fe) = [l0gos x+5) " x2-36""°

a) (=0,0) — {—6} b) (0,0) —{1,6} c) (1,0) — {6} d) [1, ) — {6}

. The domain of the function f(x) = log,(logs (log, x))is

a) (=, 4) b) (4, ) c) (0,4) d) (1,0)

Letf(x) =|x—2|+|x—3|+|x — 4| and g(x) = x + 1. Then,

a) g(x) is an even function

b) g(x) is an odd function

c) g(x) is neither even nor odd
d) g(x) is periodic

.If a function f : [2,0) — B defined by f(x) = x? — 4 x + 5 is a bijection, then B =

a) R b) [1, o) c) [4, ) d) [5, )

. R is relation on N given by R = {(x, y): 4x + 3y = 20}. Which of the following belongs to R?

a) (-4,12) b) (5, 0) ) (3,4) d) (2,4)

If f: R > R be a mapping defined by f(x) = x3 + 5, then f ~1(x) is equal to

a) (x +5)1/3 b) (x — 5)1/3 c) (5—-x)/3 d)5—x

.Let f(x) = x and g(x) = |x| for all x € R. Then, the function ¢ (x) satisfying [p(x) — f(x)]? +

[p(x) —g(x)]* =0
a) d(x) = x,x € [0,)
b) d(x) =x,x ER
c) ¢(x) = —x,x € (—o0,0]
d)¢(x)=x+|x|,x€ER
In a function f(x) is defined for x € [0, 1], then the function f(2 x + 3) is defined for
a)x €[0,1] b) x € [-3/2,—1] C)x€ER d) x € [-3/2,1]
If f(x) = x? — 2|x| and
Min{f(t) : —2<t<x},-2<x<0
9(x) = { Max{f(t): 0 << x}, 0 <x <3
x?2—2x, -2<x<-1
a) -1, -1<x<0
0, 0<x<2
x>+2x, 2<x<3

, then g(x) equlas




358.

359.

360.

361.

363.

364.

365.

- The function f satisfies the functional equation 3f(x) + 2f (

x> +2x,-2<x<-1
-1, -1<x<0
0, 0<x<1
x2—2x, 1<x<3

9 {x2+2x, -2<x<-0

x2—2x, 0<x<3

x?% + 2x, —-2<x<0

d) 0, 0<x<?2

x*>—2x, 2<x<3
Let R be the set of real numbers and the mapping f: R - R and 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

2 —x2

f:R - Ris defined by f(x) = %, is
a) One-one but not onto
b) Many-one but onto
c) One-one and onto
d) Neither one-one nor onto
Let f: N - N defined by f(x) = x? + x + 1,x € N, then f is
a) One-one onto b) Many-one onto c) One -one but not onto d) None of these
Which of the following functions have period 27?

b)

z t
4
c) y =sint + cos 2t d) None of the above

] T . T . . .
a)y = sm(2nt+§) + 251n(37rt+z) +3sin5ntt b))y = sm§t+51n

.Let f: A - B be a function defined by f(x) = V3 sinx + cosx + 4. If f is invertible, then

a)A=[—-2rn/3,n/3],B =[2,6]

[
b) A = [r/6,51/6],B = [-2,2]
c)A=[-n/2,n/2],B =[2,6]

d)A = [-n/3,7/3],B = [2, 6]

Iff:R > Rand g : R — R are defined by f(x) = 2x + 3 and g(x) = x? + 7, then the values of x such that
g(f(x)) = 8are

a) 1,2 b) -1,2 ) —1,-2 d)1,-2

The domain of definition of the function

x
f(x) =sin™? (T) —log0(4 — x), is
a)1<x<5 b)l<x<4 lsx<4 d)1<x<4
Iff(x) = %(x # —1), then f~1(x) equals to
1

a) f(x) b) [70) ) —f(x)

x+59
x—1

) = 10x + 30 for all real x # 1. The value

of f(7)is
a) 8 b) 4 c) -8 d) 11

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

2 2 1 22 2 98],
[§]+[§+£]+[§+E]+“'+[§+E is equal to

a) 99 b) 98 c) 66 d) 65

.If f(x) is defined on [0, 1], then the domain of f(3x2), is

a) [0,1/V3] b) [-1/v3,1/V3] c) [-V3,V3] d) None of these

If f:R - S, defined by f(x) = sinx — V3 cosx — 1, is onto, then the intervel of s is

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




370.1f f(x) = e* and g(x) = log, x, then which of the following is true?

a) flg()} # g{f (x)} b) flg()} = g{f (x)}
) flgt)} +9{f(x)} =0 d) flgt)} —g{f()} =1
. The range of the function f(x) = 77*P,_3, is
a) {1,2,3} b){1,2,3,4,5,6} ) {1,2,3,4} d) {1,2,3,4,5}
3

. . . 2—0'(x) 1/2 x3 2 3,
The domain of definition of f(x) = log; ; ( — ) ,where ¢(x) = 7 —-x* — 2x +,is

a) (—oo,—4) b) (—4, =) ) (=0,-1HU(-L4) d)(—,-1)U(-14]
. The domain of definition of the function
4
— cin—1 ;
f(x) = sin (3 +2 cosx)' s

a) [2nn—%,2nn+g],n €EZ

b) [0.2nm + %]n €z

) [Znn—%,O],nEZ

d)(Znn—%,Znn+g),nEZ

. Which of the following functions has period 2 ?

a) f(x) = sin(an +g) + Zsin(3nx+%) + 3sin5mx
S mXx | WX
b) f(x) = smT + smT
c) f(x) =sinx +cos2x
d) None of these
. Let S be the set of all real numbers. Then, the relation R = {(a,b): 1+ ab > 0}on S is
a) Reflexive and symmetric but not transitive b) Reflexive and transitive but not symmetric
c) Symmetric and transitive but not reflexive d) Reflexive, transitive and symmetric
. Which of the following functions is periodic?
a) f(x) = x + sinx b) f(x) = cosVx c) f(x) = cosx? d) f(x) = cos?x
. The function f(x) = max{(1 — x), (1 + x), 2}, x € (—, ) is equivalent to
1—x, x<-1
a) f(x) =142, -1<x<1
1+ x, x=1
14+x, x<-1
b) f(x) =142, -1<x<1
1—-x, x=>1
1—x, x<-1
c) f(x) =11, —-1<x<1
1+x, x=>1
d) None of these

- The period of the function f(8) = sing + cos g is
a) 3w b) 6w c) I d) 12n
. Let the function f(x) = x? + x + sinx — cos x + log(1 + |x|) be defined on the interval [0, 1]. The odd
extension of f(x) to the interval [—1, 1] is
a) x2 4+ x + sinx + cosx — log(1 + |x|)
b) —x2 + x + sinx + cosx — log(1 + |x|)
c) —x% + x + sinx — cosx + log(1 + |x|)
d) None of these
JAfg(x) =1+ +Vxand f(g(x)) = 3+ 2vx + x then, f(x) is equal to
a) 1+ 2x? b) 2 + x? ) 1l+x




2x
1-x2’

381. Let f: (—=1,1) - B, be a function defined by f(x) = tan™!

the interval
T T T
a) (_E'E b) —5;5] c) [O'E) d) (O'E)
382.1f f: R - R defined by f(x) = x3, then f~1(8) is equal to
a) {2} b) {2, w, 2w?} c) {2,—-2} d) {2, 2}
383. The set of all x for which there are no functions

then f is both one-one and onto when B is

1
f(x) =108 (x-2)/(x+3) 2 and g(x) = —=——,is
x4—9

a) [-3,2] b) [-3,2) c) (=3,2] d) (=3,-2)
384. Which of the following functions is (are) not an injective map(s)?
a) f(x) = |x + 1], x € [-1, 00)

b) g(x) = x +%,x € (0, )

c) h(x) =x?>+4x—5,x € (0,)
d) k(x) =e™*,x € [0,)
Jff: N - Z is defined by

2 if n=3kkeZ
f) =110 ifn=3k+1,k€Z,

Oifn=3k+2,keZ
Then {n € N: f(n) > 2} is equal to
a) {3,6,4} b) {1, 4, 7} c) {4, 7}
Af f(x) = Zxx;; (x # —5), then f~1(x) is equal to
2) x+5 xil b)5x+1x¢2 9 x—5 xil
2x—1’ 2 2—x’ 2x +1° 2
.If a, b are two fixed positive integers such that
fla+x)=b+[b>+1-3b*f(x) +3b {f(x)}* — {f(O)F]'/?
For all x € R, then f(x) is a periodic function with period
a)a b) 2a c)b d) 2b
. Let A be a set containing 10 distinct elements, then the total number of distinct function from A to A is
a) 101° b) 101 c) 210 d) 210 —1
- If @ denotes the set of all rational numbers and f (S) = ,/p? — q? for anyg € Q, then observe the following
statements.
P\ ; p
Lf (5) is real for each p € Q.

IL. f (S) is a complex number for eachs € Q.

Which of the following is correct?

a) Both [ and Il are true b) I'is true, Il is false

c) lis false, Il is true d) Both I and II are false
. The domain of the function f(x) = logz,,(x? — 1) is

a) (—=3,-1) U (1,) b) [-3,—1] U [1, o]

) (=3,-2)u(=2,-1) U (1) d) [-3,-2) U (-2,-1) U (1, =)
- LetA =R —{3},B=R—{1}.Let f: A » Bbe defined by f(x) = g.Then,

a) f is bijective b) f is one-one but not onto

c) f is onto but not one-one d) None of the above
. __ Vsinx

Let f(x) = 1+¥/sinx’

a) (0,m) b) (-2 &, —m) c) 3m4m) d) (4m6m)
.Let f:R - Rand g:R - Rbegivenby f(x) = 3x2 + 2and g(x) = 3x — 1 forall x € R. Then,

If D is the domain of f, then D contains




a) fog(x) =27x*—18x +5
b) fog(x) = 27x* + 18x — 5
c) gof (x) =9x% -5
d) gof (x) = 9x2? + 15
394. The domain of definition of the function

1
fx) =——
Vx| —x

a)R b) (0, ) c) (—,0) d) None of these
.Let f:A - B and g: B — A be two functions such that fog = I. Then,

a) f and g both are injections

b) f and g both are surjections

c) f is an injection and g is a surjection

,is

d) f is a surjection and g is an injection
Jdf f(x) = x? —1and g(x) = (x + 1)?, then (gof)(x) is

a)(x+1D*-1 b) x* —1 c) x* d) (x + 1*
Jf f:R — R satisfies f(x +y) = f(x) + f(y), forallx,y € Rand f(1) = 7,then }.'_; f (1) is

7 1 7 1
b) % c) 7n(n+ 1) d) #

Jf f(x) = 2x* — 13x2 + ax + b is divisible by x? — 3x + 2, then (a, b) is equal to

a) (-9,-2) b) (6, 4) c) (9,2) d) (2,9)
"Let f: R = R be a function defined by f(x) = i:s Then, f is

a) One-one but not onto

b) One-one and onto

c) Onto but not one-one
d) Neither one-one nor onto

sin~1(x-3) .

* The domain of the function f(x) = — s

a) [1,2) b) [2,3) d) [2,3]
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: HINTS AND SOLUTIONS :

1

(a)
We have,

flo) = |lx| -1

(1= |x]if[x] <1
:>f(x)_{|x|—1,if|x|z1

_ 1-|x]if-1<x<1
= f() _{le—l,ifxs—lor,xz 1
1+xif—1<x<0
1—xif0<x<1

—x —1,ifx < -1
x—1ifx>1

= f(x) =
(a)
We have,

fx) = 10g100x(
f(x) is defined if

2logox + 1)
—X

2logiox+1
810 >

x> 0,100x # 1 and 0

=x>0,x# 10%and 2log;px +1<0
= x < 0,x # 1072 and logy x < —%

=>x>0,x# 10 2andx < 1071/2

= x €(0,1072) U (1072 U> 10~/?)

(b)

The function f(x) will be defined, if
-1<(x—-3)<1=>2<x<4

And9—-x?>>0 = -3<x<3

2<x<3
(d)

The given function is

x,x=0
f@=1x={ 12,
And f: R — R, then itis clear that function is

neither one-one nor onto.
(d)
1

Given, f(x) = =

fof() =f(f(x) =f (%)

1
= fof()=——=

N

. , 1. . ,
Since, [— 7= Is an imaginary.

Hence, no domain of fof (x) exist.
Thus, the domain of fof (x) is an empty set.
(a)
We have
fx+ 1D+ f(x—1)=V2 f(x)forallx € R ...(J)
Replacing x by x + 1 and x — 1 respectively, we
get
flx+2)+ f(x) =V2 f(x + 1) ...(>i0)
And,
f) + fx—2) =v2 f(x — 1) ...(iii)
Adding (ii) and (iii) we get
f+2)+f(x=2)+2f(x)

=V2{f(x + 1)+ f(x — 1)}
fle+2)+ f(x —2) +2f () = V2{vV2f (%)}
[Using ()]
f+2)+f(x=2)+2f(x) = 2f(x)
=>f(x+2)+f(x—2)=0forallx R
Replacing x by x + 2, we get
fx+d)+fx)=0=f(x+4)=—f(x) ..(iv)
Replacing x by x + 4, we get
fx+8)=—f(x+4) (V)
From (iv) and (v), we get
f(x+8)=f(x)forallx eR
Hence, f(x) is periodic with period 8
(9
D3y =1{1,2,3,5,6,10, 15,30}
f(2,5,15) =(2+5).(5" +15)

=10 (30 + 15)
=10.{<
( 2+5=LCMof(2,5) =10and 5’

_30)
5
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=10(6+15) =10.30 =10
(a)
For f(x) to be defined
5x — x?
>1=x2-5x+4<0
5> x—-4)(x-1)<0 ~x€[l,4]
(0
In the given options only option (c) satisfies the
condition of a function.
Hence, option (¢) is a function.
(a)
We have,
f(x)=2x—3andg(x) =x3+5
Clearly, f:R = R and g: R — R are bijections.
Therefore, fog : R = R is also a bijection and
hence invertible
Now,
fog () = f(g()) = fF(x* +5) = 2(x* +5) - 3
=2x3+7
Let h(x) = fog (x). Then, h(x) = 2x3 + 7
Now,
hoh™1(x) = x
= h(h™1(x)) =x
1/3

= 2(h T @Y +7 =x = ) = (S 7)

2

(@)
For x € (m,3 m/2), we have
-1 <sinx <0
=20<1+sinx<landl < (2+sinx) <2
~ [sinx] = —1,[1+sinx] =0and [2 + sinx] =1
= f(x) = [sinx] + [1 + sinx] + [2 + sin x]

=-14+04+1=0
For x = m, we have
[sinx] =0,[1+sinx] = 1and [2 + sinx] = 2
Sfx)=04+14+2=3
Forx = 37”, we have
[sinx] = —1,[1+sinx] =0and [2 +sinx] =1
Af(X)=-140+1=0
Hence, range of f(x) = {0, 3}
()
We know that two functions f(x) and g(x) are
identical, if their domains are same and f(x) =
g(x)
Clearly, f(x) = g(x)
Now, D; = Domain (f) = (3, )
And, D, = Domain (g) = (—0,2) U (3, )
~D;ND, = (3,0)
Hence, f(x) = g(x) for all x € (3, )
(d)

We have,
1
1—ex >0

1 1 1
Sexr <lI=>5-——-1<0=>-<1=>x
X X
S (_Oor 0) U (1' Oo)
(o)
f@=a
aa?
= =
a+1 a
= aa’=a*+a

1
= a=1+-
a

(b)
We have,
_(—-1,-2<x<0
f(x)_{x—1,0<xS2
Since x € [—2, 2], therefore |x| € [0, 2].
Consequently
f(x]) = |x| —1forall x € [-2,2]
_(—x—1,forallx € [-2,0] .
= f(lx) = { x — 1,forall x € [0, 2] - ()
-1, —2<x<0
Now, f(lx]) = {x— 1, 0<x<2
1, —2<x<0
=>|f(x)|={1—x, 0<x<1 .. (i)
x—1, 1<x<2
From (i) and (ii), we get
9GO = f(xD) + 1f @)
—x—1+1,
=>g(x)={x—1+1—x,
x—1+x-—1,

-2<x<0
0<x<1
1<x<2

—X, —2<x<0
=>g(x)={ 0, 0<x<1
2(x - 1), 1<x<2
(d)
Given, f(x)=x-3, gix)=x%2+1
gif ()} =g(x-3)
10=(x—-3)%+1

= 10 = x2 + 10 — 6x

= x(x—6)=0=>x=0,6

(c)

We have,

g(fx) =8

=>9g(2x+3)=38

>2x+3)?+7=8=22x+3=4+1>«x

=-1,-2

(c)

. 1

Given, f(x) = —

For domain of f(x),

= 4—-x2>0

= x? <4




= -2<x<?2 =4 — (3sin® —4sin®0) = 4 —sin30
- Domain= (-2,2) = Period of f(8) = 2?”
®) 24 (d)
Given, f(0)=1, f(1)=5 f(2)=11 Given, f(2x + 3) = sinx + 2*
Let the second degree equation be
f(x) =ax®*+bx+c
f0O)=04+04+c=>c=1 (D)

Put x=2m-—-n
~ fl22m —n) + 3] = sin(2m — n) + 22Mm™"
f()=a+b+c = 5=a+b+1 > f(m=2n+43) = sin(Zm —n) + 2507

= a+b=4 .. (i) (b)
f2)=4a+2b+c >4a+2b+1=11 We have, f(x) =
= 2a+b=5 . (iii)
On solving Egs. (ii) and (iii), we get
a=1 b=3
. The required equation is
flx)=x?+3x+1
c - - =
\(N)ehave g sz—8x—4
2000 =>xy—B8y+Dx—-—4y+2)=0
b+ S & L, Gy+DE By + D7+ 4y(y +2)
i 2000 2y
[x] (8y + 1) £/80y2 + 24y + 1
2000 >x=
2y
2000 Z ((x tr)—lx+ r]) For x to be real, we must have
2000 80y?+24y+1=0andy # 0

[x +7] = (20y +1)(4y+1)=0andy # 0
= b+ Z 2000 — 1% 2000 Z G = 1xD) 1 Lo
Sys——-ony=2—5-,Y%
[[x+r] (] + 7] y(4 y]zoy
=y € (—o,—1/4]U[-1/20,0)andy # 0
[x] + Z x+r_ = [x] + 2000[x] = [x] + {x} For x = —2, we have y = 0 and —2 € Domain (f)
2000 2000 Hence, range (f) = (—o0,—1/4] U [-1/20, )
=X (d)
(o) Since f (x) is a periodic function with period
We have, 2 /5. Therefore, f is not injective. The function f
€[-2,2] = |x| €]0,2] is not surjective also as its range [-1,1] is a
S f(xD) =1x[ =1 proper subset of its co-domain R
Now, (b)
flx]) =x ) Itis clear from the given options that cosvx +
Slx|-1=x=>—x—-1=xforx<0=>x= -3 cos? x is not periodic.
(b)
Given, f(x) = [2x] — 2[x],Vx €ER
(a) If x is an integer, then
Since the function g(x) = cos x is an even fx)=0
function and h(x) = log(x + Vx2 + 1) is an odd And if x is an integer, then
function f(x) is either 1or0.
Therefore, the function goh (x) = cos(log(x + ~ Range of f(x) = {0,1}
Vx? 4+ 1)) is an even function (b)
@) Since, g(f(x)) = |sinx]|
Given = g(sin?x) = |sinx|

£(0) =4+ 4sin30 — 3sin0 = g(sin*x) = /sin?x

x+2
x?>—8x—4
For f(x) to be defined, we must have
x?—8x—4#0,ie,x+4£2V5
« Domain (f) = R — {4 — 2V/5,4 + 2V/5}
Lety = f(x). Then,
x+2

Hence,{x € [-2,2]:x < 0and f(|x|) = x} = {— %}




(b)

We have,

f:[2,0) > Bsuchthat f(x) =x?—4x+5
Since f is a bijection. Therefore, B = range of f.
Also, f(x) =x>—4x+5=(x—2)? + 1forall
X € [2,0)

Therefore, f(x) = 1 forall x € [2,»). Hence, B =
[1, )

(a)

f (x) is defined, if

—(log; x)? + 5(log, x) —6 > 0and x > 0

= (log, x)?> — 5(log,x) + 6 < 0andx > 0

= (log, x —2)(log,x —3) < 0andx >0

= 2<log,x<3andx >0
=>22<x<2%andx>0=x€ (4,8)

()

f(x +10m) = sin {Sin (x + 10n)}

5

= f(x +10m) = sin {sin (g + 271)}

0 0 x —
= f(x +10m) = sin {sm (g)} = f(x)
Therefore, period of f(x) is 107.
()
The function f(x) = [logq, (

5""‘2) is defined, if

4

5x — x?
4

~ Domain (f) = [1, 4]

(b)

Since,—1 < cos3x <1

= 1< —-cos3x <-1

= 3<2-cos3x <1

1

- <—x

37 2—cos3x

~ Range of f is E, 1].
(0

We have,

x, if x is rational
flx) = {1 — x, if xisirrational
If x is rational, then f(x) = x
@) =f) =x
If x is irrational, then f(x) =1 —x
SffM)=fA-0=1-1-x)=x
Thus, f(f(x)) = x for allx € [0, 1]
(o)
Lety =

>1=5x—x2—42>0 = x€[1,4]

=

1+x2

S>x2y—x+y=0

For x to be real
1-4y2>0

> (1-2y)(1+2y)>0

= (7)) 20
> y ) Y=
1 1

5> __<y<=
2=Y=3

_ 11

y=fee|-3.5]
(d)
The domain of f(x) is the complete set of real
numbers. Since f: R — A is a surjection.
Therefore, A is the range of f(x)
Let f(x) = y.Then,y = 0
Now,
fx)=y

X2

“xrr1 Y

1
=> 22 :;fory>0

X €ER, :\/:Lyisreal:g—yZO:OSy<1
Therefore, range of f(x) is [0,1). Hence, A = [0, 1)
(0
Since, inverse of an equivalent relation is also an
equivalent relation.
~ R™1is an equivalent relation.
(d)
The domain of f(x) is the complete set of real
numbers. Since f: R — A is a surjection.
Therefore, A is the range of f(x)
Let f(x) = y.Then,y > 0and, f(x) =y
X2

‘1Y

x2+1 1

= =2 =;fory>0

: Y
l=>=—2>0=0<y<1
isrea 1=y = <y

1-y
So, Range of f(x) is [0, 1). Hence, A = [0,1)
(<)
For f(x) to be defined, 5 — 4x — x? > 0 and x +
4>0
> —-5<x<1
And x > —4




= 4<x<1

(d)

f(x) — a{tan(nx)+x—[x]}
— a{tan(mc)+(x)}
— atannxa{x}

Hence, period of f(x) is 1.

(a)

For f(x) to be defined

x—1>0and2x—1>0and2x—1+#1

1
:>x>1,x>5 andx # 1

>x>1

Hence, domain is (1, «).

()

We have,

f(x) = sinx and g(x) = x?

=~ fog(x) = f(g(x)) = f(x?) = sinx?
(d)

F@ =101 =5 ()] + 1

= cos (logx).cos (logy)
1

-5 [cos (]og G)) + cos (logxy)

= cos (logx) cos (logy) —%
x 2 cos (logx) cos (logy)
= cos (logx) cos (logy)
— cos (logx) cos (logy)
=0
(b)
We have,

Flx) = —logos(x — 1) _ logos(x — 1)
—x?2+3x+18 x?—3x—18
f(x) is defined, if
logoz(x — 1) .
x?>—3x—18 "~
loggs(x —1) = 0 and x? — 3x
= OR — 18
loggs(x —1)<0andx? —-3x—18<0
>0
l<x<2andx<—-3o0rx>6
= OR
x>2and—-3<x<
=22<x<6=>x€(26)
Hence domain of f(x) = (2, 6)
()
For even f(—x) = f(x) and for odd, f(—x) =
—f(x)
And f(x) is increasing, if f'(x) > 0.

0

Here, f(x) is not differentiable at x € I and above
two cases are also not satisfied by f(x).
% f(x) = [x] is neither even nor odd.

(a)

For f(x) to be real, we must have

1 (6x_4>>06x_4>0 déx+5#0
084 6x+5 " 6x andox

+5
6x —4 6x —4

><0, >0and6x+5+0
6x +5 6x

¥5
6x—4>406x—4>0 d i_
= _-
6x+5 '6x+5 onexFog
9 0Tt pandx
= i
6x+5 > 6x+5 =~ oanexTg

= log, (

6x
=>6x+5>0,

6x+5>Oandx¢?

-5
:>6x—4>Oandx¢?

> 2 andx %
= — .
x>z andx #—
= x € (2/3,00)
(©
R is not anti-symmetric.
(d)
Given,n(A) =4andn(B) =6
Here, n(B) > n(A)
Since, the function f is one-one and onto.
~ Required number of ways
6!

=6p, = = = 360

2!
(d)
We have,
1 1 1
faty=xt == (x =) (x+3)
= (x+2)Fe
X
(d)
We have,
f&x®) =1x* =1 # |x — 1> = [f(0)]?
fUxD =lxI =1 # |x 1] = |[f ()|
and,
f+y)=lx+y—-11#|x =1+ [y -1
#f)+ )
Hence, none of the given option is true
(d)
Given,
fx+y)=f)+fO)
For x=1 y=1 weget
fQ2)=f1)+f@)
=2.f(1) =10

fA=f@+f1)=15




f(n) =5n
f£(100) =500
(d)
Since, R is defined as aRb iff |[a — b| > 0.
Reflexive : aRa iff |a —a| > 0
Which is not true. So, R is not reflexive.
Symmetric : aRb iff |a — b| > 0
Now, bRa iff [b —a| > 0
= la—b|>0 = aRb
Thus, R is symmetric.
Transitive : aRb iff |a — b| > 0
bRciff[b—c| >0
= la—b+b—c|>0
= la—c| >0
= |c —a|l > 0= aRc
Thus, R is also transitive.
(@)
1-x
1-f(x) 1-7
T+f(x) 14122
1+x
= flf)]=x
= fG) =f71(%)
(b)
Given, f(x) = log(x + Vx2 + 1)
& fOO+ f(=x)
=log(x +vx?+1
+log(—x +/x% + 1)
=log(1) =0
Hence, f(x) is an odd function.
()
Given,
f(x) =log{(ax? + bx + c)(x + 1)}
= log(ax? + bx + ¢) + log(x + 1)
For f(x) to be defined
ax?+bx+c>0 and x+1>0
= x>-1
Hence, option (¢) is correct.
(d)
We have, f(x) = x2 + x

Clearly, y = x? + x is a parabola opening upward

o 11 :
having its vertex at (— P Z)' So, f is a many-one

fof =

into function
ALITER We have, f(0) = f(-=1) =0
So, f is many-one

2 _ 1\2 1 1
Also, f(x) =x*+x = (x+5) -2 —Zforallx
~ Range (f) = [—1/4, o] # Co-domain (f)
So, f is into

()

We have,
T1 = 1 and TZ = =

Clearly, Ty = 3T,
(<)

let x+y=u and x—y=v

u+v u—-v
= Xx=—0 and y=—

fuv) = (u -; v) (u ; v)

The arithmetic mean of f(u, v) and f (v, u)

fwv) + f(v,w)
2

_ e

2

(c)
Since, f(x) = x — [x] —%

Also, f(x) = %

1_ 1
2=l
> x—[x]=1

= {x}=1

Which is not possible.

[+ x = [x] + {x}]

" {x ER:f(x) = %} is an empty set.
(b)
We know that |sin x| + | cos x | is periodic with
periodg
o f(x) = |sin3x| + |cos 3x| I periodic with period
T
6
(d)
Given,
fO) =x—[x]

For 2 < x < 3,thenvalue of [x] is 2
Let y=fx)=x-22<x<3
> x=2+y

fTlx) =2+«
(@)
We have,

r0-()

Since, sin x is a periodic function with period 2 m.

sinx

Therefore, f (x) is periodic with period 2 . We
also know that every function can be uniquely
expressed as the sum of an even function and an
odd function

Hence, option (a) is true.

(d)

Given, f(x) = Vx




f(25) V2§
fAO)+f(1)  Vie++v1
5

=—=1

4+1

(a)
The even extension of f(x) on the interval [—1, 1]
is given by
(x) for0<x<1
9(x) = {f{—x) for—-1<x<0
= g(x)
_( 3x*—4x+8log(1+|x]) for0<x<1
_{3x2+4x+8+10g(1+ |x]) for—1<x<0

(0
Lety =

x%+x+1
>x2(y—-1D)+x(y—-1)+(y—-2)=0,Yx€ER
Now,D >0 = (y—1)2—-4(y—-1(y—-2)=0
= 0-DO-D-40r-2)}=0

= —-1(-3y+7)=0

=

(a)

We observe that

2m
7=

Period of sin (%x) is

2m

/2
So, period of sin% + cos% isLCM of (4,4) = 4

. X .
4, Period of cos — s

(b)

We have,

f(x) =sin*x + cos* x

= f(x) = (sin? x + cos? x) — 2sin? x cos? x

1 {1 —cos4 x}

=1 ! in2x)?=1
= f(x) = —E(sm x)4 = —5 >

=—+- 4
4+4cos X

Since cos x is periodic with period 2 7. Therefore,
cos 4 x is periodic with period /2 and hence f(x)
is periodic with period i /2
(a)
Given, (x,y) © x?> —4xy +3y? =0
Or(x,y) ® (x—y)(x—-3y)=0
(i) Reflexive
xRx=>((x—x)(x—3x)=0
~ Itis reflexive.
(ii) Symmetric
Now, xRy & (x —y)(x —3y) =0
And, yRx © (y — x)(y —3x) = 0 = xRy # yRx

~ [tis not symmetric.
Similarly, it is not transitive.
(b)
We have,
fO)=Ex-Dx-2)(x-3)
=f)=f2)=fB)=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
(9
Since, f: X - Y and f(x) = sinx
Now, take option (c).

Domain = [0, g], Range = [—1,1]
For every value of x, we get unique value of y. But
the value of y in [—1, 0) does not have any
preimage.
=~ Function is one-one but not onto.
(9
Since, f:R — R suchthat f(x) =37%
Let y; and y, be two elements of f(x) such that
Yi=DY2
= 371 =372 =5 x;=x,
Since, if two images are equal, then their elements
are equal, therefore it is one-one function.
Since, f(x) is positive for every value of x,
therefore f(x) in into.

: . d
On differentiating w.r.t. x, we get d—z =

—37*log3 < 0 for every value of x.

=~ It is decreasing function.

-~ Statement [ and II are true.

(d)

We have,

f(x) =x[x] =kx,whenk <x<k+1landk € Z
Clearly, it is not a periodic function

(a)

Let f(x) = y. Then,

3x+2
=y =
5x—-3 y=x

. - _3y
~f 1(y)—5y

_3y+2

5y-3

+ 2 3x+2
-1 —

— onf (X)—Sx_3

= f(x) for all x

(o)
. Va—x2
Given, f(x) = m

For f(x) tobe defined4 —x2 >0; —1<2—x <
and2—x#0

> —2<x<21<x<3andx#2

~ Domian of f(x) is [1, 2).




()

Clearly, f(x) is defined for all x satisfying

-1<|x-1-2<1

=>1<|x—-1]<3

>1<(x—-1)<3o0or,-3<x-1<-1

>2<x<4o0r,—2<x<0>x
€[2,4]U[-2,0]

()

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

—1<[secx] <1

> —-1<secx <2

:>2mn§x<2m7r+%,m€Zor,x

=2n+nnez
>x€ef{x:x=0Q2n+1m,neZz}
U{x:2mrn<x<Z2mmnrn+n/3,meZ}

(d)

For domain of sin"*(logs x)
—1<logzx<1

= 371 <x<3

~ Domain of sin™1(log; x) is E, 3].
(b)
We have,
(r43) =245
Fix x) T Tz
1 1\?
:f(x+—)=<x+—) -2
x x

=>f(y)=y2—2,wherey:x+§
Now,
= +1 =0
y=x x,x
sy=>2or,y<—-2=|yl=2
Thus, f(y) = y? — 2 forall |y| > 2
(a)
. 2 .2 T
Given, f(x) = sin®x + sin (x+§)+

Vi
COS X COS (x + 5)

. 2 . 7-[ . 7-[2
=sin“x + [smxcos§ + cosxsm§]

T
+ cosx [cos X COS §

. . 7T]
—sinx sin—
3
. sinx V3
=sin“x + +cosx.7

2
COS X . \/?_>
— Sin x. 7

+cosx[

sin?x 3cos?x

4 4

= sin®x +

+ sin x cos x.7

cos? x V3

— sinx cos 7
5 sin? x cos’x 5
+ ==
4 4 4
5
gof (1) = glf@l =g (%) =1
(given)
(a)
We have,

f(x) = sec (% cos? x),x € (—o0, 0)

Clearly,
T s
0< Zcoszx < N forall x € (—o,) = f(x)
€ [1,V2]

(d)
We have,

—x eX¥ — g%
=leX¥+e*
0, x<0
= f(x) is many-one into as range (f) = [0, o)

(b)

Given, f(x)=((x—-1Dx—-2)(x—-3)

= fO=f2)=fB)=0

= f(x) is not one-one.

For each y € R, there exists x € R such that
f&x)=y.

Therefore, f is onto.

(9

el —e

x>0
eX +e* ’

f&x) =

n—_l,when nis odd
Given, f(n) =1 2

n .
5 when n is even

And f: N — I, where N is the set of natural
numbers and [ is the set of integers.
Let x,y € N and both are even.

Then, f(x) = f(¥)
X

LN A
22 Y

Again, x,y € N and both are odd.

Then, f(x) = f()
x—1 y—-1
c T2 Tz

> x=y

So, mapping is one-one.

Since, each negative integer is an image of even
natural number and positive integer is an image
of odd natural number. So, mapping is onto.
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()
Since /cos(sin x) exists for all x € R and

-1 1+X2 .
sin — exists for x = +1. Therefore,

+x2

f(x) = \/cos(sinx) + sin™? (12—x) is defined for
x € [-1,1]

(@)

Here, f(x) =log

10+x
10—x

Given that, f(x) = kf( = )

100+x2

200x
10+ .
100+x
—200x
100+x2

10 + x)2

10 — x
S 1O+x_2kl 10 + x

BTo—x 10—«
= k=0.5

(d)

_ _( n? ifnodd
Since, f(n) = {Zn + 1, ifniseven
f=1=1

f2)=2)+1=5
f3)=32=9 fM4)=24)+1=9
f@) =14

~ f is not injective.
Also, f is not surjective as every element of N is
not the image of any element of N

(@
v fo) = £

=klog(

xX+2
x+2\ ;12
 x+2

22

x—1

f)=x

x—1

(c)
(fog)(x) = flg(x)] = f(I3x + 4])
Since, the domain of f is [—3, 5]
. =3<|3x+4| <5
[B3x+4]| <5
—-5<3x+4<5
—-9<3x<1

3<x< !
=X =3

~ Domian of fog is [—3,%].
(b)
g(x) =1+ x — [x] is greater than 1 since x —
[x] >0,
flg)} =1
(3]
We have,
fe=x—[x]
N ={x—n, fn<x<n+1

i ,wheren € Z
n—n=0, ifx=n

Thus, f(x) is a many-one function
Consequently, f ~1(x) is not defined
(a)
Given, P(x) =x+ax+b
P(10) =10+ 10a+b=10+5=15
And P(11)=11+1la+b
=1145+a=16+a
P(10)P(11) = P(n)
= 15(16+a)=n+na+>b
= 240+15a=n+na+5-10a
= n+na—25a—-235=0
(a) Whenn =15
15+ 15a — 25a —235=0
= a=-22 and b =225
(b) Whenn = 64
65+ 65a — 25a —235=0
= a= —%which is not integer.

(c) Whenn =115

115+ 115a—-25a—-235=0
= a= %which is not integer.
(d) Whenn = 165

165+ 165a —25a—-235=0
= a= % which is not integer.
()
We have,
fof1(x) = x forall x € (—,2]
= f(f7 () =x
= 4f 1) - {0 =x
= {TTP -4f M) +x=0

=>f‘1(x)=4i— “126_4x=24_r\/m

Sflx)=2-Va—x [v-oo<fx)<2]
(b)

We have,

f(xX)=(a—xmY"neN

= fof (x) = f(f (%))

= fof(x) = f((a—x™)*™)

= fof(c) = [a —{(a - xn)l/n}n
= fof () = {a = (a =¥}/ = ()" =x
(d)

We have, f(x) = logs|log, x|

Clearly, f(x) is defined, if

logcx #0andx>0=>x#*landx >0=>x€
(0,1) U (1,)

]1/n

99 (d)




103

Since f:R - Rand g:R — R, given by f(x) =
2 x —3and g(x) = x3 + 5 respectively, are
bijections. Therefore, f ~* and g~ exist
We have,
fx)=2x-3
“fx) =y
y+3

:>2x—3:y:>x:—2

_ y+3
= i) =2
Thus, f~1is given by f~1(x) = ’%3 forallx € R
Similarly, g='(x) = (x — 5)¥/3 forallx € R
Now, (fog)™*(x) = (g of ")(x) = g7 (f ' (x))

= (fog)'(x) =g7" (x ;‘ 3) _ (x -; 3 5>1/3

1/3
_ (x - 7)
(0 :

Since, f(x) is a many-one function. so its inverse
does not exist.

(b)

Clearly, f(x) = gis one-one but not onto as range
of fis[1/2,1/2] # A

The graph of g(x) = sin (n?x) is as shown in
Fig.S.1

Evidently, it is a bijection

h(x) = |x| is many one as h(—1/2) = h(1/2)
and k(x) is also many-one as k(—1/2) = k(1/2)
Y

10, 1)

v

(b)

For domain of f(x),2 —2x —x2 >0

= x> +2x—-2<0

> -1-V3<x<-1++3

()

fogoh (x) = (fog)(h(x)) = (fog)(2x)
= f(9(2x)) = f([4x*])

1 1
fQ), ifz<x<—

= fogoh (x) = 2 V2

f(2), ifx = !

= fogoh (x) =
sin™1(2),

= fogoh (x) =

Does not exist, ifx = 7z
Thus, option (a) and (b) are not correct
Now,
hofog (x) = 2sin"![x%] and, hogof (x) =
2[{sin"! x}?]
= hofog (x) = 2sin"10
and
hogof (x)

> m/6 <sin"lx <m/4
= [{sin"1x}?] =

= hofog (x) = hogof (x) forall x € [1/_2,1/\/2]

104 (c)

Letx,y € N be such that
f)=f)
>x24+x+1=y*+y+1
>@x—-—y)kx+y+1)=0
S>x=y [“x+y+1=+0]
~ f:N — N is one-one
f is not onto, because x> + x + 1 > 3 forallx € N
So, 1, 2 do not have their pre-image
(b)
We have,

0,x=0

iy
_ 2 cin(—
flx)=<x 51n(2x),|x|<1
x|x|, |x] =1
[ —x?, x< -1
i
xzsin(ﬂ),—1<x<0
0, x=0
T
xzsin(ﬂ),0<x<1

\ x?, x<1
—(—x)?, —x<-1
s
2 cein(—) — _
(—x) Sm(—Zx)' 1<—-x<0
0, x=0
s
—)2 cin [ ——
(—x) Sm(—Zx)'
\ (—x)?,

0<—x<1

—x=1
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—x%, x=1
—xzsin(l), 0<x<1
2x
0, x=0
T
—x2qin(—
x“sin (Zx)'
x2, x < —1
= f(—x) = —f(x) forall x
Hence, f(x) is an odd function

= f(=x) =<
-1<x<0

106 (d)

Here, we have to find the range of the function
which [-1/3,1]

108 (b)

The function f(x) = x3 is not a surjective map
from Z to itself, because 2 € Z does not have any
pre-image in Z. The function f(x) = x + 2isa
bijection from Z to itself. The function f(x) =

2x + 1is not a surjection from Z to itself and
f(x) = x? + x is not an injection map from Z to
self

(d)

For f(x) to be real, we must have

|cosx| + cosx >0

= 2cosx >0 [+~ cosx < 0= |cosx|+ cosx = 0]
= cosx >0

T T
:Znn—z<x<2nn+5:>x

T T
€ ((47’1— 1)5,(47’14‘ 1)5)

Hence, domain (f) = <(4n -1) g (4n+1) g)

(d)

We have,

f() = (25— x#)/*

~ fof (x) = f(f(0) = F((25 —x)M/*)

= fof (x) = [25 —{(25- x4)1/4}4]1/4

= {25 — (25 — x")}/*
= fof (x) = xforall x

fof (3)=3
“Iof\z) =3
ALITER We have,

f(f(§)>=f (25-35)
- 1(r ) =1( ) - (522 -1

111 (b)

f(x) = sec (In (x+vV1+ xz)) = sec(odd
function)=even function
"> sec is an even function

(b)
We have, f(x) = sin(log x)

S fOy)+f <§> — 2f(x) cos(logy)

X

= sin{log(xy)} + sin {log (;)}

— 2sin(log x) cos(logy)
= sin(log x + logy) + sin(logx — logy)

— 2 sin(log x) cos(log y)
= 2 sin(log x) cos(logy) — 2 sin(log x) cos(logy)

=0
(<)
The total number of bijections from a set
containing n elements to itselfis n . Hence,
required number = (106) !
()
We have,

f(x) =loggs {— log, (2;6—;;)}

Clearly, f(x) id defined if

1 (3x—1>>0 d3x—1>0
°82\3x 2 M+ 2

3x—1 2 1
=>log2(3x+2><0andx<—§ orx>§

< 20andx € (—,—2/3) U (1/3, )

=
3x+2

=

3x+2

2

=>x> —3 and x € (—,—2/3)U (1/3 — )
= x € (1/3,)
(b)
f(x) = | sinx | has its inverse if it is a bijection.
Clearly f(x) = | sinx | is injective if its domain is
[0,/2]. Also, f(x) is surjective if its co-domain is
[0,1]
Hence, f(x) = | sinx | is invertible if it is a
function from [0, /2] to [0, 1]

>0andx € (—,—2/3) U (1/3, )

118 (b)

We have,

fx) = log(x +Vx? + 1)

“f=x) + f(x)
= log(x + JxZ+1)
+1g(—x +/x2 + 1)

= f(—=x)+ f(x) =log(—x?+x2+1) =1log1 =0
for all x
= f(—x) = —f(x) forall x
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= f(x) is an odd function 2(2) + f (l) —> )
(@) 2

aRb © a = 2*.b for some integer. And 2f G) +f(2) =-1 .. (i)
Reflexive . aRb for k = 0
Symmetric aRb  a = 2¥b
= b=2"%a o bRa (d)

Transitive aRb < a = 2¥1p Let o(x) = f(x) —g(x)

X, X €E
bRc o b = ZkZC = {_x X eQQ

— oky ok,
= a = 2%, 2%¢ For one-one

On solving Egs. (i) and (ii), we get f(2) = g

= a=2f**2c & aRe Take any straight line parallel to x-axis which will
= aRb,bRc = aRc intersect ¢(x) only at one point.
~ R is an equivalent relation. = ¢(x) is one-one.

(c) Foe onto

We have, X, X €Q

As, d(x) = {—x XEQ which shows

1 1
f@Of (}) =f@)+f (}) = f)=x"+1 y = x and y = —x for irrational values = y € real
Now, numbers.
f(10) =1001 =10"+1=1001=>n=3 . Range=Codomain
“f(x)=x3+1>= f(20) =203+ 1 =8001 = ¢(x) is onto.
121 (b) Thus, f — g is one-one and onto.
We have, 126 (b)
‘4 4
F) = w We have, .
X+ x“tanx _
sin* x + cos* x sin* x + cos* x y = log, {_ 0g1/2 (1 * W) B 1}
= f=x) = —x + x2 tan(—x) T Tyt x2tanx Clearly, y will take real values, if

_ 1
=—f(x) —10g1/2(1+—>—1>0andx>0

So, f(x) is an odd function x1/4

Obviously, f(x) is not a periodic function due to = log, (1 + i) —1>0andx>0
1
the presence of x in the denominator X%

1
(b) =>1+ﬁ>2andx>0
Since, [b(x + 1)2 + c(x + 1) +d] — [bx? + cx + . x
d]—8x+3 :ﬁ>1andx>0:>x6(0,1)
> 2b)x+(b+c)=8x+3 bx
= 2b=8,b+c=3 >b=4,c=-1 (b) 2 x|
(©) We observe that cos™?! (T) is defined, for
Let f(x)=bx*+ax+c —152_|x|S1
Since, f(0) =0 =2¢=0 4
And f(1)=0 =>a+b=1 ©-6<—|x|<2e-2<|x|<6&|x|<6

2""') is D, = [—6, 6]

f@X)==ax+(1 - a)x? Thus, the domain o cos™! (T

Also, f'(x) > 0forx € (0,1) The domain of; is the set of all real
= a+2(1-a)x>0 = a(l—-2x)+2x l0g10(3-x)
>0 numbers for which3 —x >0and3 —x # 1, i.e,

x>3andx # 2
Hence, the domain of the given function is
Since, x € (0,1) {x:—6<x<6}n{x:x=+2x<3}
f=ax+(1—-a)x*0<a<?2 =[-6,2) U (2,3)
124 (¢) 128 (b)
We have,

> 2x 0<ax<?
= =
a>s 1 a

1. . . .
Put, x =1,— ~in given function respectively, we

get




sinx
f(x)—1+1 sin? x 1+coszx
=1+ tanxsecx
o f'(x) = sec®x + secxtan®?x > O forallx €
(-m/2,m/2)
= f(x) is an increasing function on (—m/2,7/2)
Now,

1 I (1 ;- omx )
= —_— = 00
x—grr}zf () = x—lgrr}z 1 —sin?x

and,

I I (1 4 Snx )
_ _Smx N
x—»lrgrl f(x) —>lr£rl/ 1 —sin?x

Hence, range (f) = (f(-w/2),f(n/2)) =

(—OO, OO) =R

()
If A and B are two sets having m and n elements
respectively such that 1 < n < m, then number of

onto mapping from A to B

n
= Z(— D InCr™
r=1

Here, m =100,n =2
~ The number of onto mappings from A to B

2
— Z(_l)z—r ZCr 1100
r=1

— (—1)2_1'261 X 1100 + (—1)2_2'2C2. 2100
= 2100 _ 9
(9
Given, f{f(x)} =x+1 ()
ff0)}=x+1
= f(E)=1 [+ =]

Now, put x = %in Eq. (i), we get

We have,
sin 8x cos x — sin 6x cos 3x
f(x) =

cos x cos 2x — sin 3x sin4x
(sin9x + sin 7x) — (sin 9x + sin 3x)

(cos 3x + cosx) — (cos x — cos 7x)
sin 7x — sin 3x

=fl) =

= fx) =

= o —

f&) 2 cos 5x cos 2x

= f(x) = tan2x

Since tan x is period with period . Therefore,

cos 3x + cos 7x
2 sin 2x cos 5x

f(x) = tan 2x is periodic with period %
133 (b)

Since f(x) is an even function. So f'(x) is an odd
function
134 (c)
Since, f(n) =1+ n?
For one-to-one, 1 + n? = 1 + nj
= n?—n2=0
= ny =n, (*ny+ny, #0)
~ f(n) is one-to-one.
But f(n)is not onto as every element of codomain
is not the image of any element of domains.
Hence, f (n) is one-to-one but not onto.
136 (b)
Given, f(x)=(a—xMY"=g(x)
fof(x) = f(f(x))

1.nq1l/n
= e {@-x} | =ta=@-ampsm
=x
137 (b)

Given,r = {(a,b)|a,b € Rand a — b ++/3is an
irrational number}
(i) Reflexive
ara = a — a + /3 = V3 which is irrational
number.
(ii) Symmetric
Now,2rV3 =2—-+/3++3=2
Which is not an irrational.
Also, V312 =3 — 2 ++/3 = 2/3 — 2 which is an
irrational.
2rv3 # V312
Which is not symmetric.
(iii) Transitive
Now, V372 and 2r4+/5, ie,
V3-2+V3+2-4V5++3

= 2V3 — 4V5 + V3 = V3145
-~ [t is not transitive.
(a)
Given,y=x—-3=>x—-y =3

R ={(11,8),(13,10)}
= R71={(8,11),(10,13)}
(d)
Lety=x?—6x—14 > y=(x—3)2-23
= x=*xy+23+3
>  flx)=+Vx+23+3

f1(2) =+V25+3=-2,8
It means we do not define a inverse function

) =¢
140 (c)




Clearly, f(x) = 3/% is defined for all x

except
x2—-10x —11=0ie.x=11,—-1
~ Domain (f) = R — {—1,11}

(d)
Period of sin (%x) 327”2 = 4?”

And period of si 2

o . . _ LCM (3mém)
~ Period of sin ( ~ HCF(1,3)

= 12w
(d)
Let f(x) = e**/2
F(=x) = e(0? = gx?/2
and L8 1w ) _ g
2

> fO) = f(-x)
[

X

()

. 2, n is even
Given, f(n) = {é, n is odd
Here, we see that for every odd values of z, it will
give zero. [t means that it is a many one function.
For every even values of z, we will get a set of
integers (—oo, ). So, it is onto. Hence, it is
surjective but not injective.
(9
Let f~1(17) = x. Then,
f)=17=>x*+1=17>x+4
Let f~1(-3) =x
Then, f(x) = -3=>x?+1=-3>x%>=—4
which is not possible for any real number x

147 (a)

We have,

Xl 1,0<x<4
f="={1 7220
~ Range (f) = {-1,1}

148 (b)

We have,
x%*+2x—3
f(x) = (9x +0.5)log(o.54x) 4x2 — 4x —3

Clearly, f(x) will assume real values, if
x2+2x—3
4x%2 —4x -3 >
Clearly, f(x) will assume real values, if
x%+2x—3

. . 1 _—
054+x>005+x+# and4x2_4x_3>0

054+x>005+x+1and

=>x> ! ¢1
x 2,x 2an
1

(x+3)(x—-1)

R T

1
= > ==, PY Y
X Zx;tzxiz

and, x € (—o0,—-3) U (—1/2,1) U (3/2, )
=>x€(-1/2,1/2)u (1/2,1) U (3/2,0)
(b)
ho(fog)(x) = hof{g(x)}

= hof{y/ (x%? + 1)}

~ h{(m)z —1}

=h{x2+1-1}

= h{x?} = x?
(b)
Number of reflexive relations of a set of 4

2_
elements= 24 %

— 212

(d)
Clearly, g(x) is the inverse of f(x) and is given by

3 b 1/2
glx) = <T>

(d)

We have, f(x) = tan ([;2])

Clearly, f(x) is defined, if

[x+2] #0and [x + 2] # 2
=>x+2¢[0,1)andx + 2 € [2,3)
=>x€(—-2,—1)andx € [0,1)

= x € (—00,—-2)U[—1,0) U [1,0)

Hence, domain of f = (—o0,—2) U [—1,0) U [1, )

154 (b)

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
Andforx =1,y =1+12 =2

~ f is not injective. (one-one)
Here, VB their is a preimage.
Hence, f is surjective.

155 (d)

We have,
fx)=[x]=kfork <x <k+1,wherek € Z
So, f is many-one into

157 (c)

1 2

Y et eer)
flx)=x2-2

158 (c)




The relation R = {(1, 1), (2,2), (3,3)} on the set
{1, 2,3} is an equivalent relation.

159 (c)

We have,

fx)=ax+b,glx)=cx+d

f(g(x)) = g(f(x)) for all x

o f(cx+d)=glax+b)forallx
Salcx+d)+b=clax+b)+dforallx
©ad+b=cb+d [Puttingx = 0 on both
sides]

e f(d) =g(b)

(b)

Let x be any real number. Then, there exists an
integer k suchthatk <x <k +1

Ifk < x < k+§,then

=2k <2x<2k+1>[2x] =2kand[x] =k
~f(x)=[2x] —2[x] =2k—-2k =0

1
Ifk+§Sx<k+1,then

2k+1<2x <2k +2

> [2x] =2k +1and[x] =k

~f(x)=[2x]-2[x]=2k+1-2k=1

Hence, Range (f) = {f(x) : x € R} = {0, 1}

(b)

f(x) is defined, if

logi10(1+x3)>0=21+x3>10"=>x3>0=>x
>0=x€(0,00)

Hence, domain of f = (0, o)

(d)

Since, (3,3),(6,6),(9,9),(12,12) E R = Ris

reflexive.

Now, (6,12) € Rbut (12,6) € R = R isnot

symmetric.

Also, (3,6),(6,12) e R > (3,12) €R

= R is transitive.

(a)

We have,

fOe+2)=2f(x+ D+ f(x)

=a**? -2a*"' +a¥*=a*(@*-2a+1)
=a*(a—1)?%=(a—1)>*f(x)

So, option (a) holds

It can be easily checked that all other options are

not true

164 (a)

We have,
)_10"—10"‘_}_1

f®) = oy 10

“ fof M) = x

= f(f10) =x

= f(y) = x, wherey = f~1(x)
10Y —107Y
:) F—
10Y + 10~y
10%Y —1
: —_—
102Y +1
10%Y —1
> — =
102Y +1

+1=x

+1=x

X —

X
2—x
-1 1
= £ = 3log (375
(b)
We have,
fog (x) = /|3tnmx — 31-tantanw| _

For fog (x) to be defined, we must have
|3tan7tx _ 31—tan7IX| -2 > 0

3

tanmx _
= |3 3tanm x =2

= 2y = logy, (

3
= |t—?| > 2,wheret = 307X >

3 3
>t——2=220rt——< -2
t t

=>t2—-2t—3>00rt?+2t—-3<0
=>({t-3)(t+1)=0o0r(t+3)(t—1)<0
>t=>30r0<t<1 [+t>0]
:>3tannx230r 3tan7rx£1

=>tanmtx = l1lor,tantx <0

T T T
=>nn+ZSnx<nn+E ornn—i<nx

<mx<nmnelZzZ
T b4 b4

=>nn+ZSnx<nn+E or,nn+ESﬂx

<(n+1)mnez

1 1 1
=>x€<n+z,n+§>u<n+z,n+1>
166 (c)

Let f~1(5) = x. Then,
fx)=5=>3x—4=5>x=3=f15)=3
~g (' 3) =97'3)
Let g71(3) = y.Then,g(y) =3=>3y+2=3>

Cg () = 3
167 (d)
We have,
fG)+g(x) =efand f(x) —gx) =e™™

x —-x eX — e X

ﬁf(x):% 2

Clearly, f(—x) = f(x) and g(—x) = —g(x) for all
x€R

and g(x) =
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Hence, f(x) is an even function and g(x) is an odd
function

(o)
. 1 X
Given, f(x) = >~ tan (7),—1 <x<l1
Given, domain of f(x) isd; = (—1,1)
For domain of g(x),3 + 4x — 4x? > 0
= 2x=3)2x+1) <0
1 §]
2’2
Hence, domainof (f + g) =d, Nnd, = [—%, 1]
(b)
Given, f(x) = 2x%+ 3x*+ 4x?
Now, f(—x) = 2(—x)® + 3(—x)* + 4(—x)?
=2x%+3x* +4x% = f(x) ~ f(—x)
=f(x)
= f(x) is an even function.
= f'(x) is an odd function.

1— x|
2

x
<l=>-2-1<-|x|<2-1

~ Domain of g(x)isd, = [—

= 3<—|x|<1=>-1<|x|<3=>x€[-33]

(d)

Graph of sin x

In the given options (a), (b), (¢), (e) the curves
are decreasing and increasing in the given
intervals, so it is not one-to-one function. But in
option (d), the curve is only increasing in the
given intervals, so it is one-to-one function.

172 (b)
We have,

1
£ =1og (17—

3 3
= fog (1) = f(g() = f <%

3 x+x3

143 x2
3 x+x3

T 1432
1+ x\?
1—x>
1+x
= 310g<m> = 3f(x)

= fog (x) = log

= fog (x) = log(

173 (d)
For f(x) to be defined x7—1 =0
=>x=>1andx <0
=~ Required interval is (—o0,0) U [1, o).

174 (c)
If f(x) =sinx + [g] is an odd function, then
f(=x) = —f(x) forallx € [-2, 2]

. x2
= —sinx + |—
a

x2
= |—
a

2

X
:05;<1f0rallx€ [—2,2]

x2
—sinx — [—] for all x
a

€ [-2,2]

=0 forall x € [-2,2]

= a>0anda > x%forallx € [-2,2]
=>a>0anda>4=a€ (4 x)
(b)
(i) aRa, then GCD of @ and a is a.
~ R is not reflexive.
(ii) aRb = bRa
If GCD of a and b is 2, then GCD of b and a is 2.
~ R is symmetric.
(iii) aRa, bRc # cRa
If GCD of a and b is 2 and GCD of b and c is 2, then
itis need not to be GCD of c and a is 2.
~ R is not transitive.

176 (b)
We have,
fe+D)=1+[1+{1-fFI/°
S fr+ D) —1=[1+{1-fEPI/?
= g(x +2) = [1 = {g(x)}°]"/%, where g(x)

= f(x) -1

= g(x+22) =[1-{glx+¥]/°
= g(x+22) =[1-[1-{g(x)}*]"/
=2>gx+21)=gkx)
=>f(x+2A)—1=f(x)—1forallx €R
= f(x+21)=f(x)forallx €R
Hence, f(x) is periodic with period 2 4

177 (b)
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We observe that f(x) is defined for

1
>
log (lsinxl) =0

- =1land|sinx| #0
| sinx |
1

= [sinx| # 0 [ -
|sin x|

> 1 forall x]

Sx#*nmne€z
Hence, domainof f(x) =R —{nm:n € Z}

1+ 22
1+xy
_ Xty
1+xy
1+xy+x+y
= log (—)
1+xy—x—y
<(1 +x)(1+ y))
=log| ————=
1-01-y)
_1 <1+x)+1 (1+y)
— 08 1—x 08 1-y
=f+f)
(a)
It is given that f(x) is defined on [0, 1]. Therefore,

f (tan x) exists, if
0<tanx <1

T V4
:nnSxSmr+Z,n€Z:>x€[nn,nn+z],n

ez
(d)
Given, F(0)=2, F(1) =3,
Since, F(n+2)=2F(n)—F(n+1)
Atn=0, F(0+2)=2F(0)—-F()
> F(2)=2(12)-3=1
Atn=1,F(1+2)=2F(1)—-F(2)
> F(3)=23)—-1=5
Atn=2,F2+2)=2F(2)—-FQ3)=>F@{4) =
2(1)—-5=-3
Atn=3, F(3+2)=2F(3)—-F()=2(5)—-
(=3)
> F(5)=13
(b)
We observe that ,/sin~1(log, x) exists for
sin"1(log, x) > 0i.e.for0 <log,x <1=2°<
x<2=>1<x<2

182 (d)

We have,
_(LxeqQ
f(X) - {O,X e Q
We observe that for every rational number T

fern={pyeq

But, there is no least position rational number
Hence, f(x) is periodic with indeterminate period

184 (b)

We have,

1+ cos2x
f(x) = |cosx| = —

Since cos x is periodic with period 2 m. Therefore,
f(x) is periodic with period 2 /2) =&

185 (d)

We have,

gof(x) =ng(x)

2g(f))=ng®)=>g™=ng®) ..(0)

Also, logx™ = nlog|x| (i)

From (i) and (ii), we get g(x) = log |x]|

(b)

Lety = f(x) = 2*(x-1

= log,y=x2—x>x?>—x—-log,y=0
1+./1+4log,y 1+m

2 - 2
x_l— 1+4(x*—x) 1-(Q2x-1)

2 2
< 0 domain is not defined

> x=

(9
Given that, f(x) = |x] and g(x) = [x — 3]
For —§<x<§,0 < f(x) <§
Now, for 0 < f(x) < 1,
9(f () = [f(x) — 3] = -3
[+ =3<f(x)—3<-2]
Again, for1 < f(x) < 16
g(f()) = -2
[+ =2 < f(x) —3 < —14]
Hence, required set is {—3, —2}.
(b)
We have,
f(x) =logy{1 — log;o(x* — 5x + 16)}
Clearly, f(x) is defined if
1 —logo(x?> —5x +16) > 0and x> — 5x + 16
>0
= logo(x? —5x+16) <1 [+ x%—5x+ 16
> 0 forall x € R]
= x% —5x+ 16 < 10
>x2-5x+6<0=>(x—-2)(x—3)<0=>x
€(2,3)

190 (b)

f(x) = sin*x + cos* x

= (sin? xcos?x)? — 2 sin? x cos?x

1
=1- > (sin 2x)?




=12 + Z cos 4x

~ The period of f(x) = %ﬁ = g
191 (b)

g(f(x)) = (sinx + cos x)? — 1, is invertible (ie,

bijective)

= g(f(x)) = sin2x, is bijective

We know sin x is bijective only when x € [— %,g]

Thus, g(f (x)) is bijective if, —% <2x < %

T T

= _<x<<—
1 =%=7

()

Here, f(x) = /sin_l(Zx) + %, to find domain we

must have,

n
sin~1(2x) + g2 0

(but - g <sin7'0 < g)

T T
5= sin"1(2x) < =

2
= sin (— g) < 2x < sin (g)

2_ X = X ,2

2Xx
P 2x o I+
1+x2) % 2x |

1+4x2

( 2x
4 1+x2

194 (c)
We have, f(x) = log,|log, x|
Clearly, f(x) is defined for all x satisfying
[log. x| >0=>x€ (0,0)andx #1=>x €
(0,1) U (1,0)

196 (c)
For f(x) to be defined, ﬁ >0

x|
ie, x>0, 1—|x|>0 orx<0, 1—|x|<0
= x€(0,1) orx € (—oo,—1)
X € (—o0,—-1) U (0,1)

197 (a)

Given,
[x] if —3<x<-1
lx] if—-1<x<1
[[x]] if1<x<3
When-3<x<-1, f(x)=[x] = f(x)<O0
When—-1<x<1, fx)=Ix] = f(x)>0
Whenl<x<3, f(x)=|[x]] = fx)>0
~Theset (x: f(x)=0)=(-1,3).

f&) =

198 (a)
(fox = f(==)

-1
=x—=x

() -1

x
(fofof)x = f(fof)x = f(x) = %_1
x
(fofof ...19 times)(x) = To1
199 (a)
For the given function to be defined, we must
have
x—4>0and6—-—x=>0
>x>4andx < 6= x € [4,6]
= The domain of f(x) is [4, 6]
(<)
We have,
f(n) = Sum of positive divisors of n

f(Zk X 3) = Sum of positive divisors of 2% x 3

k
:>f(2kx3)=2(zrx3)
r=0
= f(2¥x3)=3+2x3+22x3+-+2Fx3

2k+1 -1

= f(2Fx3)=3 <ﬁ) = 3(2k+1 —1)
()
We have,

_ _(x% 0=<x<1
f@&) = xlx] _{—xz, -1<x<0
The graph of f(x) is as shown below. Clearly, it is
a bijection
Y

X 19

Y!

(b)
Foe domain of given function
2

X
-1 Slog27s 1

> 27l<c_—_<2=1<x?2<4

X2
=2
= |x|<2and|x| =1

>  x€[-22]-(-1,1)

(<)

Given, f(x)=ax+b, gx)=cx+d

flg()} = gif ()}
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flex +d) = glax + b)
a(cx+d)+b=clax+b)+d
ad+b=bc+d
f(a) =g()

=
=
=

=

204 (c)

Since ¢(x) = sin* x + cos* x is periodic with
period 1t /2
=~ f(x) = sin* 3x + cos®* 3x is periodic with period

1/(m
3 (E
(b)
We have,
14+x

f@) = log (1) and g =
» fog () = f(g(x))

3
=>f0g(x)=f<3x+x

3x + x3
1+ 3x2

1+ 3x2

_ 1+x
= fog (x) = log (m)
=3f(x)

(b)
For choice (a), we have
fO)=f)xy€[-1,)
Slx+1l=ly+1l=2x+1=y+1=2x=y
So, f is an injection
For choice (b), we obtain

5 1 5
9@ =3 andg (5) =3
So, g(x) is not injective
It can be easily seen that the functions in choices
in options (c¢) and (d) are injective maps
(b)
Given, f(x)=x— [x],g(x) = [x]forx € R.

f(g()) = f(xD
= [x] — [«]
=0

(@)
We have,

Flx) = logoslx — 2|

|x|

We observe that f(x) assumes real values, if
lo x—2
%ZOandlx—Zl >0

= loggps|lx —2| = 0andx # 0,2

=|[x—2|<landx #0,2

=>x€[l,3landx #2=>x € [1,2) U (23]

(d)

Since g(x) = 3 sin x is a many-one function.

Therefore, f(x) — 3 sin x is many-one

Also,—1 <sinx <1

= —3<-3sinx+3

=22<5-3sinx<8

=>2<f(x) <8=Rangeof f(x) =[2,8] #R

So, f(x) is not onto

Hence, f (x) is neither one-one nor onto

(a)

We have,

fx+2y,x=2y)=xy  ..(»0)

Letx + 2y = uand x — 2y = v. Then,
u+v u-—v

x = > andy = 2

Substituting the values of x and y in (i), we obtain

uZ_UZ xZ_yZ

fu) = —5— and f(x,y) = —

(9

Given, f(x) =y = (1 — x)'/3
> y3=1-x

= x=1-y3

) =1-x3

(@)

We have, f(x + 2y,x — 2y) = xy

(D)
u+v u—v

Let
Then, x=—— and y=—
2 4

Subtracting the values of x and y in Eq. (i), we
obtain

x+2y=uandx—2y=v

2 2 2

u
fwv) =
(d)
Given, f(x) = 5*¢~% for f:[4,00[> [4, o[
At x =4
fx) =549 =1
Which is not lie in the interval [4, oo
- Function is not bijective.
Hence, f~!(x)is not defined.
214 (b)
Given, f(x) = x3 + 3x — 2
On differentiating w.r.t. x, we get
f'(x) =3x*+3
Putf'(x) =0 =3x2+3=0
= x?2=-1
~ f(x) is either increasing or decreasing.
Atx=2,f(2)=23+312)—-2=12

xm=Y

_v2
3 = flx,y) = 5
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Atx =3,f(3) =33+3(3) -2 =34
~ f(x) € [12,34]
215 (b)
We have,
1—cos26
2
~ f(8) is periodic with period 2771 =7
216 (c)

. . 21
Since, period of cosnx = —

f(0) =sin?6 =

. . X

And period of sin (;) =2nm
:)n(rg)c is 2nm

=> 2nt=4n > n=2
217 ()

Given, f(x) = x3+5x + 1

Now, f'(x) =3x2+5>0,Vx ER

~ f(x) is strictly increasing function.

~ f(x) is one-one function.

Clearly, f(x) is a continous function and also

increasing on R,

lim f(x) = —cand lim = o

X——00 X—00
~ f(x) takes every value between —oo and oo
Thus, f(x)is onto function.

218 (c)
The function f(x) = P

R. Therefore, domain of f(x) is R
Let f(x) = y. Then,

1
2—cos3x

~ Period of

=yandy >0

>2—cos3x=-—

2y—1 1 2y—1
= cos3x = 4 :xz—cos‘l( 4 )
3 y

ﬁSZ;ZlﬁgSyélzyEHBJ]

()

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

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

~ Equivalence class of (3, 2) is
{(a,b) e Ax A:(a,b)R (3,2)}
={(a,b) € A X A: 2a = 3b}

is defined for all x €

={(a,b) EAXA:D =§a}

{(a,%a) ta EAX A}

=1{(3,2),(6,4),(9,6),(12,8),(15,10), (18,12)}
= Number of ordered pairs of the equivalence
class=6.
(©
Given functionis f(n) = 8—"P,_4,4 <n < 6.1Itis
defined, if
1.8—m>0>n<8 . (1)
2n—4=20>n=4 .. (i)
3n—4<8-n=>n<6 ... (iii)
From Egs. (i), (ii) and (iii), we getn = 4,5, 6
Hence, range of f(n) = { *P,, 3P;, 2P,} = {1,3,2}
(9
Clearly, X = R*andY =R
(b)
Given, f(x).f G) =fx)+f G)
Let f(x) =x"+ 1, where ne€l.
Now, f(4) =65
Casel
Let f(x)=x"+1
>  f(4)=4"+1
=> 65=4"+1
> n=3
Case Il
Let f(x) =x"—-1
=2 f(4)=4"-1=65=4"-1
= 4" = 66
The quality does not hold true forn € Z.
Therefore, f(x)=x3+1
Now, f6)=63+1=216+1=217
(b)
Since, the graph is symmetrical about the line=
x =2

=2 fR+x)=f2—-x)

224 (c)

We have,
-1, x<0
flx) = { 0, x=0 and g(x) = x(1 — x?)
1, x>0
« fog (x) = f(g(x))
-1, ifg(x) <0
= fog (x) =4 0, ifg(x) =0
1, ifg(x) >0
-1, ifx € (—1,0) U (1, )
0, ifx=0,+1
1, ifx € (—o0,—1) U (0,1)

=>fog(x)={

225 (b)
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Reflexive xRx
Since, x?% = x.x
x? =xy
Transitive, xRy = x2 = xy
And yRz=y?=yz
Now, x2y? = xy?z = x%? = xz
= xRz
~ It is transitive.
(o)
We have,

f(x) = sin (n ad

X

1) + cos(?),n EZ,n>2

Since sin (%) and cos (%) are periodic functions
with period 2(n — 1) and 2n respectively.
Therefore, f(x) is periodic with period equal to
LCM of (2n,2(n — 1)) = 2n(n — 1)

(b)
Let g(x) be the even extension of f(x) on [—4,4]
Then,

_ (f(x) for x € [—4,0]
g(x) = {f(—x) for x € [0, 4]

S g(x) = { i’: + s.inx for x € [—4,0]
e™ + sin(—x) forx € [0, 4]
5 g(x) = {ex + sinx for x € [—4,0]
e * —sinx for x € [0,4]
= g(x) = e ¥l —sin|x| for x € [—4,4]
(d)
Clearly, f(x) is an even function and f(x) < 0 for
allx >0
Therefore, the graph of f(x) lies in the third and
fourth quadrants
(d)

The given function is

f(x) =vV1—2x+2sin™! <3x2— )

For domain of f(x),1 — 2x > 0and -1 < 21 <

2
1
= xS%and—ZSBx—lSZ

1 1
= xSEand—ESxS1

~ Domain of f(x) = [—1 1]

3’2
(9
We have,
f(x) =logxe3y(x* — 1)
Clearly, f(x) is defined for x satisfying the
following conditions
Dx?2—-1>0 ({i)x+3>0andx+3#1
Now,x2—1>0=x € (—o,—1) U (1,»)
and,

x+3>0andx+3#1=>x>—-3andx = -2
= x € (—3,-2) U (—2,0)
Hence, the domain of f(x) is (—3,—-2) U
(_Zr _1) U (L oo)
(b)
x2—6x+7=(x-3)?%-2
Obviously, minimum value is —2 and maximum is
0o.
(d)
We have,
fof '(x)=x
= f(f)=x
= f(y) = x wherey = f~1(x)
ey — e_y
ey teV
2eY x—1
—1 =
—2eV x-3
x—1

2y —
=] =
3—x

1 x—1
=>y=§log(3_x>

1 -1
- = jon(3=
(b)
fG) =

xX—2

X
4% + 2
1-x 4%
1-— =
fA=0+f0) =7 w12
4 4% 2 4%
4424* 442 244% 4% 42
123 48
97’97’97’ """ 97
And adding, we get

)+ )1 -

2sin 8x cos x—2sin 6x cos 3x

1

By putting x =

234 (c)

leen' f(x) = 2cos2x cosx—2sin3xsin4x
_ (sin9x + sin 7x) + (sin 9x + sin 3x)

~ (cos3x + cosx) + (cos 7x — cos x)
sin 7x — sin 3x

~ cos 7x + cos 3x
2 cos bx sin 2x

=———— = tan2x
2 cos2x cosbx

= Period of f(x) = %

235 (d)

gof = g{f ()} = g(x*) = x*+5

236 (b)

We have,

f(x) =logyy—5(x* — 3x — 10)
For f(x) to be defined, we must have
x2—3x—-10>0,2x—5>0and2x -5 # 1
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x4 x"

5 5
=>(x—5)(x+2)>0,x>§andzandquS f(x)—}Lrgxn_l_xn
=>x>5=x€ (50®) Cox"—-1 0-1 .

237 () =f0)=lim s =57 = ~Lif-1<x
Since, f(x) is an even function therefore its values <1

is always greater than equal to 0 and we know If |x] > 1, then x?™ - 0 asn — o

2 2 x?
x“<x“+1lor—
x2+1

,=1,if [x] > 1

~ Required range is [0, 1).
238 (d) If x| = 1,then x?"

We have, . x—-1 1-1

fO?) = x> = 1] # [x — 12 = [f@)]? RRASORL Sy ks e

f(xh = ||x|—1|¢|x—1|— |f ()l Thus, we have

And, -1, if x| <1

fety)=lx+y—11#lx -1l +ly -1 fO) =10 i Jx] =1

= f() + ) Liflxl > 1

Hence, none of the above given option is true (9

(d) R={(1,3),(4,2),(2,4),(2,3),(3,1)}is arelation

We have, on

Flr+2) —2f(x+ 1) + f(x) A=1{1,2,3,4} then

= a¥t2 — 2 g**tl 4 g¥ (a) since, (2,4) € Rand (2,3) € R,so Risnota

=a*(@®—2a+1) =a*(a-1)?% = (a - D2f(x) funct.ion.
So, option (a) holds (b) since, (1,3) € Rand (3,1) € Rbut (1,1) € R.

It can be easily checked that options (b) and (c) 50, R_ is not transitive. _

are also true but option (d) is not true (c) since, (2,3) € Rbut (3,2) € R, so R is not
(b) symmetric.

It can be easily seen that f: A — A is a bijection. (d) since, (4,4) € R, so R is not reflexive.

o rhen (a)
]I:ch ;‘(zx)y y. Then We have,

fx) = 107 Copg + 2073 Py
Clearly, f(x) is defined, if
=2 2x+y=0 16—Zx22x—1>0,20—3x24x—5>0and
X €
2+./4—4
N fy = x €{1,2,3,45}x € {2,3}and x € Z
T = x € {2,3}
Y ~ Domain (f) = {2,3}
>x=1- 1—y ['-‘xSl] (d)
> =1-J1-y Given, f(x) = e?* and f: R - C. Function f(x) is
Hence, f~1:A — Ais defined as f71(x) = 1 — not one-one, because after some values of x(ie, )
v1—x it will give the same values.
241 (d) Also, f(x) is not onto, because it has minimum
We observe that and maximum values —1 —iand 1 +i
Period of sin = is — = 4, Period of cos— is— = respectively.
2 /2 /3 246 (a)
For f(x) to be defined,
X - x—4>0and6—x=>0 = x=>4 andx <6
Period oftan— is— =14 Therefore, the domain is [4, 6].

/4
« Period of f (x) = LCM of (4,6,4) = 12 247 (d)
242 (o) We have,

We have, hogof (x) = cos™!(|sinx|)

>x2-x)=y
=>x2—-2x+y=0




and, fogoh (x) = sin? (\/ cos™1 x)
Clearly, hogof (x) # fogoh(c)
Thus, option (a) is not correct

Now,
gofoh (x) = |sin(cos™! x)|

= |sin(sin‘1\/1 - x2)| =4/1—x2
and, fohog (x) = sin?(cos™1v/x)
=1 — cos?(cos™t+/x)
= fohog (x) = 1 — {cos(cos™? \/E)}Z =1-—x
~ gofoh (x) # fohog(x)
Thus, option (b) is correct
Also,
hogof (x) = cos™1(| sinx|) and, fohog (x)
=1-x
~ hogof(x) # fohog(x)
Thus, option (¢) is not correct
Hence, option (d) is correct
()
We have,
2% 4+ 27%
fe)=——
“flx+y)f(x—y)

2XFY 4 27XV QXTY 4 27Xy
= X
2 2

22X 4272V 4 22y 4 272%
4

= f+nfx-y) =

> fx+y)fx—y)
1 <22x 4272

2 * 2

T2

2%+ 2‘2y>

S fEAY) f =) = 3720 +f 29)
(b)
R ={(a,b):a,b € N,a—b = 3}
={[(n+3),n]:n €N}
= {(4,1),(5,2),(6,3), ..}
(@)

Clearly, f(x) = sin™?! {log3 } exists if

Hence, domain of f(x) is [1, 9]
(0

For f(x) to be defined, we must have
Vi i

e >04—-—x*>0and1—x#0
21—-x>04—x>>0and1—x#0
>x<l,x€(-2,2)andx #1=>x € (—-2,1)
~ Domain (f) = (—2,1)
Now, for x € (—2,1), we have

4 — x2
—00<10g< - ><oo

=>-1< sin{log( f_x2>}s 1=-1<f(x)

<1
Hence, Range (f) = [—1,1]
(a)
Given, f(x) = Zj:z and fof(x) =x

(ax+b>_
f x+d) "
ax+b
a(cx+d)+b=x
ax+b
C(cx+d)+d
x(a? + bc) + ab + bd

x(ac + cd) + bc +d?
d=-a

=

=

(9

Iff:C — C given by f(x) =

function, then

f(x) = Constant (= A,say) forall x € C
ax+b

=Aforallx € C
cx+d

=>(@a—-Ac)x+(b—-Ad) =0forallx € C

:>a—/1c:0andb—/1d:O:%:S:ad:bc

254 (d)

Periods of sinA x 4+ cos A x and |sinx| + | cos x |
EE
2

- >1=4
il =

255 (b)
We have, f(x) = \/log;¢ x?
Clearly, f (x) exists, if
logicx?=>0=>x?>21e|x|>1
256 (b)
Since, f(x) is an even function, therefore f'(x) is
an odd function
le, f(=e)=—f"(e)
~ fle)+f'(-e)=0
257 (c)
We have,

£) = log(

ax+b .
1S a constant
cx+d

™ .
are — and > respectively

1+x)

1—x
2x
2x 1+x2

1+
o :1 -~
f<1+x2) °8 1—

2x
1+x2

1 (1+x>_
8 1—x/

x + 1\2
ZIOg(l—x>

2x
2f (x)




f(x) = cos?x + sin*x =1 — cos?x + cos* x
2

=>f()—( 2 —1) +§>§f 11
JC—COSJC2 4_4 orallx

Also, f(x) = cos?x + sin*x < cos? x + sin?x = 1

~ Range (f) =[3/4,1]
Hence, f(R) = [3/4,1]
(d)
For domain of given function
x
—1 <log, {E} <1

S 2 l< <o

=SS
> 6<x<24
= Xx € [6,24]
(d)

Given, f(x) = 4™ + cos™! (g — 1) + log(cos x)

Here, 4=** is defined for {— g,z} ,cos™ 1 (g — 1) is

2
defined,

f-1<2-1<1=0<x<4
And log(cos x) is defined, if cosx > 0

TL'< <T[
5 =< x<—=
2 2

Hence, f(x) is defined for x € [O,g]
()
Let f ~1(x) = y. Then,

x+4

x=f)=>x=3y-4=>y=—

x+4
ST =y S T =
262 (d)
Here, we have to find the range of the function
which is [-1/3,1]
(a)
For f(x) to be real, we must have
x> 0andlog;gx # 0
=>x>0andx#1=>x>0andx#1=>x€
(0,1) U (1, )
(a)
Let W = {cat, toy, you, ... }
Clearly, R is reflexive and symmetric but not
transitive.
[Sll’lce, ca[Rtgy, tg}/}?_you?e> catRyou]
(0
. ax+b
Given, f(x) = p——

It reduces the constant function if

a b
=— = ad=bc
267 (c)

Since, the relation R is defined as

R = {(x,y)|x,y are real numbers and x = wy for
some rational number w}
(i) Reflexive xRx = x = wx
w = 1 € Rational number
= The relation R is reflexive.
(ii) Symmetric xRy = yRx
As OR1
= 0=0(1)butlR0=1=w.(0),
Which is not true for any rational number
= The relation R is not symmetric
Thus, R is not equivalent relation.
Now, for the relation S is defined as

s 54

m,n,p and q € integers such thatn,q # 0 and
qm = pn}
(i) Reflexive %S % = mn = mn (True)

= The relation S is reflexive

(ii) Symmetric %S s =>mq=np

= = =>pSm
np =mq 77

= The relation S is symmetric.
(iiii) Transitive =S 2and 25~
n q q s
= mq =np and ps =rq
= mq.ps = np.rq
r m._r

m
>ms=nr >—=-=>—§-
n s n s

= The relation S is transitive

= The relation S is equivalent relation.

(a)

We know that tan x has period m. Therefore,
|tan x| has period % Also,cos 2x has period .
Therefore, period of |tan x| + cos 2x is 7.

Clearly, 2 sin% +3 cosznTx has its period equal to
the LCM of 6 and 3 i.e., 6

6 cos(2m x +m/4) + 5sin(rw x + 3m/4) has
period 2

The function |tan 4 x| + | sin 4x | has period%

(a)

Lety = f(x) =y (x - 1)@ —x)

= x2—4x+3+y2=0

This is a quadratic in x, we get
+4+,/16 —4@ +y2) 4+2/1—y2

B 2(D) S

Since, x isreal,then1 —y2>0=>-1<y<1

But f(x) attains only non-negative values.

Hence,y = f(x) =[0,1]

X

270 (d)
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272

273

{(z,b),(y,b), (a,d)}is not a relation from A to B
becausea ¢ A
(@)
For x = 1, we have
x < x? = min{x,x%} =x
For 0 < x < 1, we have,
x? < x = min{x, x?} = x?
For x < 0, we have
x < x? = min{x, x?} = x

x, x>1
Hence, f(x) = min{x,x?} ={x2, 0<x<1

x, x<0
ALITER Draw the graphs of y = x and y = x? to
obtain f(x)
(@)
Clearly, mapping f given in option (a) satisfies the
given conditions

274 (b)

275

276

Given, f(x) = eV5x~3-2x
For domain of f(x)

2x>—-5x+3<0
= 2x-3)(x—1)<0

= 1<x<-
_x_2

=~ Domain of f(x) = [1%]

(d)
Given, f(x) = x + Vx?
Since, this function is not defined
(a)
We have,
sin* x + cos? x
flx) = T L 4o
sin? x + cos* x

1 — cos?x)? + cos?x
ﬁf(x)=( ) =1 forallx

1 —cos?x + cos*x
ER

~ f(2010) = 1

(o)

We have,

f(x) =log{ax3®+ (a + b)x? + (b + c)x + ¢}
= f(x) = log{(ax?® + bx + c)(x + 1)}

b \2
= f(x) = log{a(x +ﬁ) (x + 1)}
2

b
= f(x) =loga +log<x +ﬁ> +log(x + 1)

Since a > 0, therefore f(x) is defined for x # — %
andx+1>0

i,e., x ER— {{_Zb_a} N (—00,—1)}

Y =107+ 10~
y+1 10*
y—1 —107*
[using componendo and dividendo rule]
10%* = 1+
1-y

1+y
2xlog,, 10 = logqg (—)

1-y
1 1+y
*=71080(755)

1+x>

1
1) —Eloglo (m

(b)
. _ (—1,when x is rational
Given,  f(x) = {1,When x is irrational
Now, (fof)(1—+3)=f[f(1-V3)]=F() =
-1
(9
We have,
f(x) = 6*+ 6™ > 0forallx € R
~ Range (f) # (Co — domain (f)
So, f: R = R is an into function
For any x,y € R, we find that
x #y = 2% # 2V =25l 2 2yl 5 £(x)
* ()
So, f is one-one
Hence, f is a one-one into function
(@)
Here, Y = {7,11, ..., 0}
Let y=4x+3=> ?
Inverse of f(x) is
_y—3
90 ==
(b)
We have,
f(x) = \/cos(sinx) + /sin(cos x)
We observe that f(x) is not defined in (/2,3 &/
2) and it is aperiodic function with period 2 7. So,

let us consider the internal [-1t/2, /2] as it
domain. Further, since f(x) is an even function.
So, we will consider f(x) defined on [0, /2] only.

Clearly, \/cos(sin x) and \/sin(cos X) are
decreasing functions on [0, /2]

Range (f) = [f (%),f(O)] = [Vcos1,1 + Vsin1]

284 (c)

We have,
logx > 1 forall x € (e, )




= log(logx) > 0 for all x € (e, =)

= f(x) — log[log(log x)] € (—o0, ) forall x €

(e, )

Also, f is one-one. Hence, f is both one-one and

onto

(a)

Given, f(x) = x%2 -3

Now, f(-1)= (-1)?-3=-2

= fof(-1)=f(-2)=(-2)*-3=1

=  fofof(-1)=f(1)=12-3=-2

Now, f(0)=02-3=-3

= fof (0)=f(-3)=(-3)>-3=6

= fof(0) =f(6) = 62 —-3=33

Again, f(1)=12-3=-2

=  fof(D=f(-2)=(-2)*-3=1

= fofof(=1) + fofof(0) + fofof(1)
=—-2+4+33-2=29

Now, f(4vZ) = (4vZ)° =3 =32-3 =29

(b)

For any x,y € R, we observe that
xX—m y-—-m
f)=f0) = —=

-n y—n
So, f is one-one
Leta € Rsuchthat f(x) = a

xX—m m—na
= =a=>x=

xX—n l1—«a
Clearly, x € R for a = 1. So, f is not onto
Hence, f is one-one into. This fact can also be
observed from the graph of the function
(b)
We have,
D(f) = Rand D(g) = R — {0}
~D(h) =R —{0}
Hence, h(x) = f(x)g(x) = x X % =1forallx €
R —{0}

(b)

Since cosx is nota periodic function. Therefore,

Sx=y

f(x) = cosvx + cos? x is not a periodic function
(b)

We have, f(x) = 2*

f(n+1) 2n+l
TFmy 2
Hence, f(0), f(1), f(2), ... are in G.P.

(d)

We have,

f(sinx) — f(—sinx) =x? —1forallx € R ...()
Replacing x by —x, we get

f(=sinx) — f(sinx) = x% — 1 ..(ii)

Adding (i) and (ii), we get

=2forallmeN

2x>-1)=0=>x=+1
ax?=-2=1-2=-1
(d)

For f(x) to be defined

—1<log,x <1 [+ —1<sin"lx <1]

= <x<2
—
2

(a)

We have,

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

= g(f)) < f(g(x))

= g(lxD) < f([xD = [Ix] < [[x]]

Clearly, [|x|] = |[x]| forallx € Z

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

positive integer k such that

“k-1<x<-k

s[x]l=—-k—-1landk < |x|<k+1

> |[x]l=k+1and[|x]|]] =k

= [lx[] <[]l

Hence, [|x]] < ||x|| forallx € Z U (—,0)

Le{xeR:g(f(x) < f(gx)}=2Z U (—»,0)
294 (d)

. 3x + x3 ( 2x )
“ f 1+ 3x2 f1+x2
3x+x3
I+ (1+3x2)
3x+x3
1- (1+3x2)

) (1+x>3 | (1+x
- 08 1—x °8 1—x

1+x
= log(1 =) = /@
295 (d)
Clearly, f(x) is defined if
= loglogqg ...10g10x >0

—-(n-1) times«

= log —log

log;, logyg ... logy x> 1
—>
(n - 2) times

log;o logjg ... logjy x> 10
—>
(n - 3) times

.(n—2) times

= x> 100"

+(n—2) times
Thus, domain of f = <101010 , oo)

296 (a)
Let y = sin™! [log3 (g)]




> 1<x<9
297 (d)
. 3
Since, f(x) = p—
For domain of f(x),
x3—1>0,4—x2+#0)
= x(x—1D(x+1)>0andx # +2
= x€(=1,0)U(1,00), x=*12
- + -V +
-1 0 1
= x€(—1,0)U(1,2)U(2,x)
298 ()
The given data is shown in the figure below

if BcX,f(B)cD
f(f®) =8B

299 (b)

Clearly, f(x) is an odd function
300 (c)

We have,

1,-2<x<0

flx )_{x—10<x<2

“flx]) =x [+ x < 0]
= f(—x)=x

:—x—l—x:x——z
(a)
Given, 2f(x?) + 3f (xiz) =x2-1  .()
Replacing x by % we get
2f (55) +3f () =5 -1 .(ii)
On multiplying Eq. (i) by 2, Eq. (ii) by 3 and
subtracting Eq. (i) from Eq. (ii), we get

5f(x?) = 3 _ 1 —2x?

X2

1
= f(x?) =¥(3—x2—2x4)
1
= fG*) =538 —x*—2x%)
[Replacing x by x2]
(@ —-xM(2x*+3)
B 5x*

302 (c)

The function f(x) = 77*P,_ is defined only if x
is an integer satisfying the following inequalities:
()7 —x = 0 (ii)x — 3 = 0 (jii)7 —x > x — 3
Now,
7—x20=>x<7
x—320=>x>3 >3<x<5
7—-x2x—-3>x<5
Hence, the required domain is {3, 4,5}
(a)
We have,
f(x) = x,g(x) = |x|forall x € R and ¢ (x)
satisfies the relation
[p(x) = fFO]? + [dp(x) —g(x)]* =0
= ¢(x) — f(x) = 0and $(x) —gx) =0
= ¢(x) = f(x) and d(x) = g(x)
= f(x) = g(x) = d(x)
But, f(x) = g(x) = x,forallx > 0 [+ |x| =
x forall x = 0]
&~ d(x) = x forall x € [0, 0)
304 (b)

We observe that f(x) = 3 sm( /—2 - x2> exists

for
2

i >0 T[< <
— — :__ —
6% 1=%=1

2
The least value 0f71T—6 —x%isOforx =+ % and the

2
greatest value is 711—6 for x = 0. Therefore, the

greatest value of f(x) occurs at x = 0 and the
least value occurs at x = +m /4
Thus, greatest and least values of f(x) are

2

0) = 3si T _3_7‘[_3 d (n)
f(0) = 3sin 61~ sm4—\/§an,f4

=3sin0=0
Hence, the value of f(x) lie in the interval

[0,3/V2]
ALITER For x € [-m /4,7 /4] = Dom (f), we find

that ’TI—Z— x? € [0, /4]

Since sin x is an increasing function on [0, /4]

2
~ sinx < sin o~ x? <sinm/4
S 0<3sin e s 0< f(x) <
sin —-x?2<— x
TG 7

305 (b)
f(g+x) = |sin(§+x)| + cos(g+x)|

= |cos x| + | sin x| for all x.
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Hence, f(x) is periodic with period g
(d)

1/3_
It can be easily checked that g(x) = (x b)

a

1/2

satisfies the relation fog (x) = gof (x)

(@)

Since, (1,2) € Sbut (2,1) ¢ S

~ § is not symmetric.

Hence, S is not an equivalent relation.

Given, T ={(x,y):(x—y)€l}

Now, xTx = x — x = 0 € ], itis reflexive relation
Again, xTy = (x —y) €1

= y —x € | = yTx itis symmetric relation.
Let xTy and yTz

sx—y=hLandy—-z=1

Now,x —z=x-y)+(y—-2z)=L+L €l
>x—z€l

= xTz

~ T is transitive.

Hence, T is an equivalent relation.

(@
2
Fe =xl =,

y

x>0
x<0

Since, =1 < x < 1, therefore -1 < f(x) <1
~ Function is one-one onto.

(9
We have

f()—

—-Xx
1+x

= 1) =1 (753) =
Again,

1 —
) =17

x_1) x+1 -
x+1 1_|__ X

a—fUuD+f((3>=x+l

X

> la| = |x

(b)
Let A = {1, 2,3}
Let two transitive relations on the set A are
R={1,1),(1,2)}
And §$=1{(2,2),(2,3)}
Now,RU S ={(1,1),(1,2),(2,2),(2,3)}
Here, (1,2),(2,3) ERUS = (1,3) ¢ RUS
~ R U S is not transitive.
()
f)=3,f2)=4fB)=5f4) =6
= 1 € B,2 € B do not have any pre-image in A
= f is one-one and into
(b)
We observe that
If () + ¢l = If ()] + [p(x)| is true, if
f(x)=0and dp(x) =0
OR
f(x) < 0and d(x) <0
=>((x>-1landx >2)or(x < —landx < 2)
= x € (2,0) U (—0,—1)
(b)
We have, f(x) = M
S log (x1 - 2)
sin~1(3 — x) is defined for all x satisfying
-1<3-x<1=2>-4<-x<-2=x€][24]
log.(|x| — 2) is defined for all x satisfying
x| =2 >0=x € (—00,—2) U (2,0)
Also,log.(|x| —2) = 0when |x| —2=1ie,x =
+3
Hence, domain of f = (2,3) U (3, 4]
314 (a)
f(x) is defined
When |x| > x
> x<-xx>x
= 2x < 0,(x > x is not possible)
= x<0
Hence domain of f(x) is (—oo, 0).
(d)
We have,
f(x) = logyo{(logy x)* — 5(logyo x) + 6}
Clearly, f (x) assumes real values, if
(log1ox)? — 5logpx+6>0andx > 0
= (logi9x — 2)(log19—3) >0andx >0
= (log19x < 2 orlogipx >3)andx >0
= (x <10%0r,x >10%)andx >0=>x €
(0,10%) U (103, )
316 (b)
We have,




Fleed)=xa = (xed) -2

X x? X
:>f(y)=y2—2,wherey:x+%

Now,

x>0:>y—x+ >2and,x<0=>y=x+=-<
-2

Thus, f(y) = y? — 2 for all y satisfying |y| = 2

317 (c)

Since sin x is a periodic function with period 2m
and
. (2x+3 (X 1
flx) = sm( = ) = 51n(3—+ﬁ)
~ f(x) is periodic with period = T 2T = 6n2

1/3m
(0
Let f(x) = y. Then,
_ _y+7 1 _y+7
10x—7=y=>x= 10 =y = 10

x+7

Hence, f~1(x) = =—

(b)

~ f(25)=[25-2] =[0.5] =

(9]

We have,

f)

= \/10810(10810 x) —log1o(4 —log1ox) —logyo 3

Clearly, f(x) assumes real values, if

log1o(logyg x) —logy(4 —logiox) —log1p3 =0

logqg x
YL T

= 10810 {3(4 —logqo x)

R logqox
3(4 —logqox)
4logox — 12
3(4 —logqox)
1 —
0810xX — 3 <0
logigx — 4

=3<logpx<4=2>103<x<10*>«x

€ [103,10%)
Hence, domain of f = [103,10%)
(@)

We observe that the periods of sin x and sin% are

=1

=0

|2—| and 2|n|m respectively

Therefore, f(x) is periodic with period 2|n|r
But, f(x) has period 4 &
s2njlr=4n=>|n=2=>n=1%2

(b)

It can be easily checked that f: R = R given by
f(x) = logg(x +Vx2 + 1) is a bijection

Now, f(f~(x)) = x

= loga (f 1) + VTP +1) = x
=S 1)+ VTR +1=a” (D)
1

@+ 0r+1
> 1)+ VIR +1=a* ..(i)

Subtracting (ii) from (i), we get
2f Y x)=a*—a*

1
> fl@ =5@ —a ™)

(d)
We have,

2

1+—
Vx+4

X) =x————=+Vx+4+4Vx +4
) 2—+Vx+4

Clearly, f(x) is defined forx + 4 > 0 and x # 0
So, Domain of f(x) is (—4,0) U (0, o)

324 (d)

Fr@) =f ()

a(ax) 2
x+1) a=x

( 1) Cax+x+1
x+

a’x
axtxil X
[given]
= a’=ax+x+1
= a’—-1=(a+1)x
= (a+D)(a—1—-x)=0
= a+1=0 = a=-1
# 0]

[~a—1-—x

325 (d)

f(x) = cosec?3x + cot 4x
Period of cosec?3x is E and cot4x is E

_ LCMof (m, )
~ HCF of (3,4)

=T

=~ Period of f(x) = LCM of{ and }
T
1

326 (b)

Given, f(x) = \/1 +log,. (1 —x)
For domain, (1 —x) > 0 and log,(1 — x) = —1
= x<landl—x>e™!
= x<1andx£1—§
e—1
e

= —0o<x <

327 (d)

T
sin(sin"!x + cos™1 x) = sin (E) =1

~ Range of sin(sin™? x + cos 1 x) is 1.

328 (d)

Given, f(x) = cosx —sinx




= ﬁ(%cosx—%sinx)

= 2cos(g+x)
Since, -1 <cosx <1 = —1§cos(§+x)$1
= —\/Esﬁcos(%+x)sﬁ

- Range is [—V2,/2]
329 (a)

Given, f(x) = x? +

1
x2+1

=(x2+1)—<

X2
x2+1

=1+x2(1— )21,Vx€R

x2+1
Hence, range of f(x) is [1, o).
330 (b)
Lety =+vsin2x = 0 <sin2x <1,
V4
= 0<2x<—-
2
T
4
= X € [nn,mr+z]
4
331 (¢)
1

We have, f(x) = x — [x] — >

= 0<x<

1
.-.f(x)zzzx—[x]zl

But, foranyx e R,0<x—[x] <1
~x—[x] # 1foranyx € R

Hence,{x ER:f(x) = 1} =
2
332 (c)
Since, x € [-2,2], x <0 and f(|x])=x

For —2<x<0

fex)=x = s(0)-1=x = x=-3

333 (d)
Given, f(x) =sinx
And g(x)=VxZ-1
~ Range of f = [—1,1] € domain of g = (1, )
~ gof is not defined.
334 (d)
Given, f: C — R such that f(z) = |z|
We know modulus of z and Z have same values, so
f(z) has many one.
Also, |z| is always non-negative real numbers, so
it is not onto function.
335 (b)
We have,

x—1
f(x)=x+1

FOO+1
= o1
) +1

X =—
1-f()
flx)+1

2x—1_2{1_f(x)}—1_3f(x)+1

2x+1 o (fO)+1 T f(x)+3
2 {l—f(x)} +1

2_—; [Applying componendo-dividendo]

S f2x) =

336 (b)

Given, f(x) = tan /g — x2

For f(x) to be defined %2 -x2>0

w2 s

= x2<—:>——<3<z
-9 37773
_EE]

~ Domain of f = 3’3

The greatest value of f(x) = tan \/g — 0, when

x=0

And the least value of f(x) = tan /%2 — %2, when
s
X

3
- The greatest value of f(x) = v/3 and the least
value of f(x) =0
- Range of f = [0,V3].
(b)
We have,
(0,0<x<m/2
1,x =m/2

O,m/2<x<m

L—l, T<x<2m
O,x=m?2m

And, cosec™1x is defined for x € (—oo,—] U [1, o)
~ f(x) = cosec™![sin x] is defined for x = gand

x € (m,2m)

[sinx] =

Hence, domain of cosec™![sinx] is (m, 2m) U {g}

(a)
aRa if |a — a| = 0 < 1, which is true.
~ Itis reflexive.
Now, aRb,
la—b|<1=>|b—a|<1
= aRb = bRa
~ It is symmetric.
(b)
Given
f(x) =log.(x — [x]) = log.{x}
When x is an integer, then the function is not
defined.
~ Domain of the function R — Z.
340 (b)




Here, f: [0, 00] — [0, 0)ie, domain is [0, ) and
codomain is [0, o).

For one-one f(x) = m

= >0,Vx€[0,o)

1
fre) = T+
~ f(x) is increasing in its domain. Thus, f(x) is
one-one in its domain.

For onto (we find range)

fx )—1— ey = %:yﬂ/x—x
:>x_1y—y:>1fy20asx20.-.05y¢1
ie, Range # Codomain

~ f(x) is one-one but not onto.

()

Given, f(x) = x3 -1

Letxq,x, €ER

Now, f(x1) = f(x2)

= xX-1=x3-1

= x3=x3

= X=X

~ f(x) is one-one. Also, it is onto as range of f =
R

Hence, it is a bijection.

(d)

Given f(x)=[x] and g(x) = |x]|

wow. £(0(9) =1 ()= ] =1
ma o(r(-8) =a([-2) =ot2) =
(o(§))-o(r(-5))=1-2=

(@)

cos™t

[x]
For f(x) tobe defined -1 <x < land[x] #0 =
x €[0,1)
~ Domain of f(x) is [-1,0) U {1}.

X

344 (c)

Let f(x) = g(x) + h(x) + u(x), where

glx) = i,h(x) = 2507 X gnd u(x) = \/%

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., (2,0)

Therefore, domain of f(x) = R — {0} n [-1,1] n
2,0) = ¢

(b)

Given, 2f(x) + f(1 — x) = x? ()

Replacing x by (1 — x), we get
2fA—x)+f(x) = (1 —x)?
= 2f(1—2)+f(x) =1+x*—2x ..(i0)
On multiplying Eq. (i) by 2 and subtracting from
Eq. (ii), we get
x2—-2x—1
3f(x) =x2+2x—1> f(x) =
346 (d)
f(x) =a+bx
. fif(0)}=a+b(a+bx)=a(l+b)bx
= fIfIfo} = fla( + b) + b*x}
=a(l+b+b? + b3x
fr)
=a(l+b+b*+--+b"H+b"x
_ (bT -1 ,
=a < b1 ) +b'x
347 (b)
We have,

—1
f(x)=i+1

f(x)+1 2x
f(x)—l -2
fx)+1
1-f(x)

> x =
fl)+1
-1 2{1—f(x)}_1 _3f(x)+1

2x+1 5 (fe+1  f(x)+3
2 (1—f(x)) +1 f

~ f(2 x)—

(a)

Since, f(—x) = —f(x)and f(x +2) = f(x)
f&) =f(0)and f(=2) = f(=2+2) = f(0)

Now, f(0) = f(=2) = —f(2) = —f(0)

=2f(0)=0 = f(0)=0
fO=f2)=f>0)=0

(9

We observe that Zi is not defined forx = + 6

Also, [logg4 ( 5) is a real number, if

x—1
0< <1
x+ +5

x—1 x—1
50< and <1
x+5 x+5

6

=>x-1D(x+5) >0and1——5_ 1

6
=>(x<-5o0rx> 1)and——5_0
=>(x<-5orx>1)andx+5>0
=>(x<-5orx>1)andx > -5
Hence, domain of f(x) = (1, 0) — {6}

350 (b)

Given, f (x) = log;(logz(log, x))




We know, log, x is defined, if x > 0
For f(x) to be defined.
logzlog, x > 0,log,x > 0 and x > 0
= logysx>3°=1,x>4%=1andx >0
=2 x>4,x>1landx>0
= x >4
()
We have,

—3x+4+9, ifx<?2

x—3, if2<x<3
FOI=1% -1 if3<x<4

3x -9, ifx=>4
-3x+6, ifx<1
x—2, if1<x<2
x, if2<x<3
3x—6, ifx >3

Clearly, g(x) is neither even nor odd. Also, g(x) is
not a periodic function
(b)
We have,
f:[2,0) > Bsuchthat f(x) =x*—4x+5
Since f is a bijection. Therefore, B = Range of f
Now,
f(x)=x?—4x+5=5=(x—2)2+1forallx €
[2, )
= f(x) = 1forallx € [2,00) = Range of f =
[1,00)
Hence, B = [1, )
(d)
Given, R = {(x,y): 4x + 3y = 20}.
Since, R is a relation on N, therefore x, y are the
elements of N. But in options (a) and (b) elements
are not natural numbers and option (c) does not
satisfy the given relation 4x + 3y = 20.

fg) =fa+1) =

354 (b)

Since the function f: R — R given by f(x) = x3 +
5 is a bijection. Therefore, f ~! exists

Let f(x) = y. Then,

x3+5=y

>x=p-5" [f@=yex=fT)]
Hence, f 71 (x) = (x — 5)%/3

(@)

We have,

f(x) =x,9(x) = |x|forallx € R

Now,

[bC0) = FEOI? + [d(x) — g(x)]* =0

= ¢(x) — f(x) =0and ¢(x) —g(x) =0

= ¢(x) = f(x) and $(x) = g(x)

= f(x) =g(x) = d(x)

But, f(x) = g(x) = x,forallx =0 [+ |x| =
x forall x = 0]
&~ d(x) = xforall x € [0, )
356 (b)
Since f(x) is defined for x € [0, 1]. Therefore,
f(2 x + 3) exists if

3
052x+3$1$—§SxS—1:>x

€ [-3/2,—1]
(a)
fog(=1) = f{g(-1)}
=f(=7)=5-49 = —44
(a)
We have,

2 2

e —e™*
f(x) = P forallx € R
Clearly, f(—x) = f(x) forallx € R
So, f is a many-one function
Also, e’ > e 2>
So, f(x) attains only positive values
Consequently, range of # R
Hence, f is many-one into function
(©
Letx,y € N such that f(x) = f(y)
> x24+x+1=y2+y+1
=2 (x—y)k+y+1)=0
= x=yorx=(-y—1)€&N
~ f one-one.
Also, f is not onto.
(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.
(a)
We have,
f(x) =/3sinx + cosx + 4
= f(x) = 2(sinx cosm/6 + cosxsinm/6) + 4
= f(x) =2sin(x + 1/6) + 4
Clearly, f (x) will be a bijection, if sin(x + 7 /6) is
a bijection
Now,
sin(x + m/6) is a bijection
=>-n/2<x+n/6<m/2
= —2n/3<x<mn/3
= x € [-2rn/3,1/3]
For x € [-2/3m, /3], we have
—1<sin(x+mn/6) <1
= —-2<2sin(x+m/6) <2
=>-2+4<2sinx+n/6)+4<2+4
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>2<f(x)<6 < <
= Range of f(x) = [2, 6] 1 1

Hence, A = [-2n/3,m/3] and B = [2, 6] \/§ = x € [-1/V3,1/V3]
(c)

We have, sinx — V3 cosx = 2sin (x —E)
f(x)=2x+3and g(x) =x2+7 3

. . A
wg(f)=g@x+3)=(x+3)2+7 Since, —2 < 2Zsin (x - E) <2
Now, — - _z

= 1S1+251n(x 3)33

=8
g(f(x)) ~ Range of S = [—1, 3]
=)(2X+3)2+7:8 (b)
2 _
=>(2x+3)°=1 Given,

=4 = —4,— =—1-
=2x+3 +1 = 2x 4,-2>x 1,-2 f(x):ex and g(x)=10gex

e Now, f{g(x)}= elose* = x
e nave And  g{f(x)} = log, e* =

fe) =sint (S55) —logl -0 = g +h() |+ flg) = g )

x—3 (@)
where g(x) = sin™ ( 2 ) and h(x) The function f(x) = 77*P,_5 is defined only if x
= —log(4 — x) is an integer satisfying the following inequalities:
now, g(x) is defined for ({)7-x=0(@iD)x—-3=>0(i)7—x=>x—-3
—1<ﬂ<13—2<x—3<2:>1<x<5 Now,
-2 - - - -0 7—-x=20>x<7
and, h(x) is defined for4 —x >0 =>x < 4 x—320=>x>23 [ 23<x<5

So, domain of f(x) = [1,5] N [—0,4) = [1,4) 7-x2x=-3>x=<5
Hence, the required domain is {3, 4, 5}
(a) Now,
Lety = () = 3 [+ 27 —1] f(3) = 7Py, f(4) = 3P, = 3and f(5) = 2P, =
1—y 2

1+y Hence, range of f = {1, 2, 3}

f0) = —— = f(x) ©)
1+x We have,

®) 2-¢'()

Since, 3f(x) + 2 f ("*59) = 10x + 30 () f(x) = log, {x—ﬂ} where ¢(x)

x+59 - x3 3
Replacing x by % in Eq. (i), we get =——=x?>—-2x+=

x+59 40x+560 . 3 2 2
3 ( ) + Zf( )= (1) For f(x) to be defined, we must have

On solving Egs. (i) and (11), we get 2—¢'(x) 50 —1
| 6x% —4x — 242 x+1 ¥
f@)=—"773 2— (2 —3x—2)
6 x 49 — 28 — 242 = 3 F1 >0,x#~1
f(7) = =4
6 x> —3x—4 0 1
367 () TS

[ ] 0, r<33 (x —4)(x + 1)
3790l 1, r233 2T +1

2[3 99] 2[3 99] 2[3 99] zz;i;ixj_l

_0+66—66 (=>)xE(—oo,4),x¢—1=>xe (=%, —1) U (—1,4)
a

<0,x #-—1

368 (b) | | |
f f
We have, Domain (f) = [0, 1] f(x) is defined, i

4
2) i i i -1<——<1
f(3x%) is defined, if S 3 ¥ 2cosx =




4

5>—=<
3+ 2cosx
=>4<3+4+2cosx

[+ 34+ 2cosx > 0]

T
:>cosx25:>2n7r—ngS ,NEZ

374 (c)

The period of the function in (a) is 2. The period
of the function in (b) is 24. The period of the
functionin (c)is2

375 (a)

R ={(a,b):1+ ab > 0}
[t is clear that the given relation on § is reflexive,
symmetric but not transitive.

377 (a)

We have,
f(x) =max{(1 —x),2,(1+x)}
For x < —1, we find that
l1—-x=>2,andl—x>14+x
~Max{(1—x),2,(1+x)}=1—-x
For —1 < x < 1, we find that
0<l—x<2,and0<1+x<2
~Max{(1—x),1+x)}=2
For x = 1, we observe that
1+x>22,1+x>1—x
~Max{(1—x),2,(1+x)}=1+x
1—x, x<-1
-1<x<1
1+x, x=>1

Hence, f(x) =12,

NOTE

Students are advised to solve this problem by d
y=1l—-x,y=2andy=1+x

(d)

. . 0
Period of sin 3

é6n

And period of cosg =4r
= Period of f(x) = LCM(6m,4m) = 12n

379 (b)

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

_ f(x), 0<x<1
f(x)_{—f(—x), -1<x<0
= f(x)

_ x%2 + x +sinx — cosx + log(1 + |x|), 0<:
- {—(x2 —x —sinx — cosx + log(1 + |x|), -1
= f(x)

_( x*4+x+sinx —cosx +log(1+ |x]),0 <x <
- {—xz + x + sinx + cosx — log(1 + [x]),—1 < x
Thus, the odd extension of f(x) to the interval
[-1,1]is

—x%2 4+ x + sinx + cosx — log(1 + |x])

We have,

gx)=1+ \/}andf(g(x)) =3+2Vx+x
Now,

f(g(x)) =3+2Vx+x

> (g @) =2+ 1 +vx)°

= f(g () =2+ {g)}?

= f(x) =2+ x2

(@)

Given, f(x) = tan™! 2x

1-xz
Since, x €(—=1,1).

= tan"lx € (—%,%)

= 2tan‘1x€(— , )

fee(-3.5)

2tan"1x(x? < 1)

So,

(@)
Lety = f(x) = x3
x = yi/3
fx) =x3
e =@ =2
(d)

For f(x) = log(ﬁ) 2 to exist, we must have
xX+3
x—2 x—2
> 0 and #1l=>x<-3o0rx>2x
x+3 x+3

*—-3,x*2

1 .
——to exist, we must have
Vx2-9 ’

x2-9>0=>x<-3o0orx>0
Thus, f(x) and g(x) both do not exist for —3 <
x <2,ie,forx € (-3,2)

384 (b)
For choice (a), we have
fG)=f)xy€[-1,0)
Slx+1ll=ly+1l|l=2x+1l=y+1=2x=y
So, f is an injection
For choice (b), we have

5 5
g(2) = 5 and g(1/2) = 5

For g(x) =

W2 % but g(2) = g(1/2)

Thus, g(x) is not injective
[t can be easily seen that choices h(x) and k(x)
are injections

385 (b)
We have

2 if n=3k, kez

10 if n=3k+1,keZ

0 if n=3k+2, keZ

For f(n) > 2, wetaken=3k+ 1,k e Z

fm) =

380 (b) > n=1,47
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~ Required set{n € Z; f(n) > 2} = {1,4,7}
386 (b)
_ 2x-1
Y= x+5
_5y+1
X =—— "
5x+1
) =

% * 2
(b)

We have,

fla+x)=b+[b3+1—-3b%f(x) +3b{f(x)}* —
{f()P1/3 forallx € R
=>fla+x)=b+[1+{b—f(x)}*]/3forallx €
R

= fla+x)—b=[1—-{f(x)—b}*]Y3forallx €
R

= gla+x)=[1-{g(x)}*]*/3forallx €R,
Where g(x) = f(x) — 1

= gRa+x)=[1-{g(a+x)}*]*/3forallx €R

= g(a+x) = [1 - {1 - (g(x))3}]1/3 forall x €
R

= g(2a+x) =g(x) forallx €R

= fRa+x)—1=f(x)—1forallx €R

= f(2a+x) = f(x) forallx € R

= f(x) is periodic with period 2a

(a)

Given a set containing 10 distinct elements and
f:A - A Now, every element of a set A can make
image in 10 ways.

~ Total number of ways in which each element
make images = 1019,

(9
Given, f (S) =.p?-7q>% forg =Q

Ifp < q,thenf (S) is not real.

Hence, statement I is false while statement II is
true.
390 (¢)
The given function is defined when x2—-1;3+
x>0and3+x+1
= x2>1; 34x>0 andx # —2
> —-1>x>1, x>-3, x#*—-2
~ Domain of the function is
D =(-3,-2)U(-2,-1) U (1,
391 (a)
Let x and y be two arbitary elements in A.

Then, f(x) = f(¥)
x—2 y-—2

x—3 y-—3

>xy—3x—2y+6=xy—3y—2x+6
>x=y,Vx,yEA
So, f is an injective mapping.
Again, let y be an orbitary element in B, then
f&x) =y
Xx—2
=z x—3 Y
_3y—2
x = )1
Clearly,Vy € B,x = % € A, thus forally € B

=

there exists x € A such that

3y—-2
1y o1
1 ) ~ 352

3y —
fe = £ (2= =y
y -3
Thus, every element in the codomain B has its
preimage in 4, so f is a surjection. Hence, f: 4 —
B is bijective.
(a)
f (x) is defined for
sinx > 0and 1+ Vsinx # 0
= sinx = 0 andsinx # —1
= sinx =0
>x€2nm,(2n+ Dr|,nez
=>D= nLEIZ[Zn T, 2n + V7]

Clearly, it contains the interval (0, )

(a)

fog (1) = f(g(0) = fBx—1) =3Bx - 1)* +2
=27x?>—18x+5

(9

We have,

—x—{ 0, x=0
T =2x, x<0

L is the set of all

VlIxl—x
negative real numbers, i.e., (—, 0)
396 (c)
gof (x) = g{f (x)}
=g(x* -1 =x"-1+1)°

Hence, domain of f(x)

397 (d)

D@ = fD+ @+ B+ +fO)
r=1
=f()+2f(1) +3f()+...nf(n)
[since, £(x + ) = f() + f)]

=(1+2+3+..+n)f(1) =f(1)zn
_7n(n+1)
T2

[ f(1) =7 (given)]




Given, f(x) = 2x* — 13x2 + ax + b is divisible by = f(x)<1 forallx €R
x—2)(x—1) = Range f # Co-domain of f i.e.R.
f(2)=22)*- 13(2)>+a(2)+b =0 So, f is not onto. Hence, f is neither one-one nor
= 2a+b=20 . (1) onto
And f(1)=21)*-13(1)>+a+b=0 (b)
= a+b=11 .. (i) sin~1(x — 3) is defined for the values of x
On solving Egs. (i) and (ii), we get satisfying
a=9, b=2 -1<x-3<1=22<x<4>=>x€]24]
399 (d) V9 — x2 is defined for the values of x satisfying

Wehave,f(x):ﬁ;i 9—x2>0=>x2-9<0>x€[-3,3]

Clearly, f (—x) = f(x). Therefore, f is not one-one Also,V9 —x? =0=>x =13
Hence, the domain of f(x) is [2,4] N [-3,3] —

x2 —8 {_3r 3} = [Zr 3)
x2+2

Again,
f(x) =




