DCAM c|qsses

Dynamic Classes for Academic Ma

2.RELATIONS AND FUNCTIONS

10.

11.

Single Correct Answer Type

The equivalent definition of f(x) = ||x| — 1|, is
—x—1, x< -1
_)x+1, -1<x<0
V=171 0<x<1
x—1, x=1
x—1, x< -1

C)x+1,  —1<x<o0
DIFD =473 1 0<x<1
x+1, x=>1

afrm={11 20

d) None of these

The domain of definition of f(x) = logqgg x (
a) (0,1072) U (1072,107/2)

b) (0,1071/2)

c) (0,1071)

d) None of these

The domain of the function
f(x) sin!(x-3) , is

21lo x+1Y\ .
810 )’ is
-x

Vo—x2
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
Ifflx) =
a) (0, °°) b) (=, 0) c) {0} d)

Let f be a real valued function with domain R such that
f(x+ 1)+ f(x —1) =V2f(x) forall x € R, then,

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

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

) f(x)is anon-periodic function

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

If D3 is the set of the divisors of 30, x, y € D3, we define x + y = LCM(x, y),x.y = GCD(x, ), x’

f(x,y,z) = (x +y).(y' + 2),then f (2,5, 15) is equal to
a) 2 b) 5 c) 10 d) 15
The domain of definition of the function

fG) = Jlogso (*7) is

30

= —and
X

a) [1, 4] b) [1, 0] c) [0, 5] d) [5, 0]

LetA = {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)}

) {(1,3),(23),(3,3)} d) {(1,1), (2,3), B, )}

Let f:R - R, g:R = R be two functions given by f(x) = 2x — 3, g(x) = x® + 5. Then, (fog)'x is equal to
x—7\/3 x+ 7\'/3 7\/3 x—2\'/3

a b C S d ( )

)<2) )<2) )(x2> '

Letf : [m,3 m/2] - R be a function given by
f(x) = [sinx] + [1 + sinx] + [2 + sin x]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

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—:;) are identical, then
a) x € [2,3] b) x € [2, ) c) x € (3,) 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) (=, 1] b) (=20,0) c) (1,0) d) (=,0) U (1, %)

Let f(x) = z—ﬁ,x # —1. The value of « for which f(a) = a, (a # 0) is
1 1 1 1
a)l—— b) — c)1+-— d-—-1
a a a a

Let f(x) be defined on [—2,2] and is given by
-1,-2<x<0

f(x)_{x—1,0<xs2

and g(x) = f(|Ix]) + |f (x)|. Then, g(x) is equal to

—x, —2<x<0
a){ 0, 0<x<1
x—1, 1<x<2
—X, —2<x<0
b){ 0, 0<x<1
2(x—1), 1<x<?2

C){ -x, —2=<x<0

x—1, 0<x<2

d) None of these

If f:R > R and g: R — R are defined by f(x) = x — 3 and g(x) = x? + 1, then the values of x for which
g{f(x)} = 10 are

a) 0,—6 b) 2, —2 A 1,-1 d) 0,6

If f:R > R and 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
1

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

4—x2
a) The set of all real numbers b) The set of all positive real numbers
) (-2,2) d) [-2,2]
If f(0) =1,f(1) =5, f(2) = 11, then the equation of polynomial of degree two is
a)x?2+1=0 b)x?2+3x+1=0 Qx?2—2x+1=0 d) None of these
If [x] and {x} represent integral and fractional parts of x, then the expression [x] + %229° % is equal to
a) 20201 x b) x + 2001 c) x d) [x] + @
Suppose f : [-2,2] = R is defined by
—1for—-2<x<0
f(x)z{x—lforOSxSZ
then{x € [-2,2] : x < 0and f(|x]) = x} =
a) {-1} b) {0} ) {~=1/2} d) ¢
The function f(x) = cos{logw (x +Vx? + 1)}, is
a) Even b) 0dd c) Constant d) None of these
The period of the function f(8) = 4 + 4sin30 — 3sin 0 is
2n T T
a) £ b) 3 c) > d)n
If f(2x + 3) = sinx + 2%, then f(4m — 2n + 3) is equal to
a) sin(m — 2m) + 22™" b) sin(2m —n) + 2(m-n)2
c) sin(m — 2n) + 2(m+n)2 d) sin(2m — n) + 22m"
x+2

The range of the function f(x) = IS

Page|2



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

(oo )
) (= ~3) v (~55-)

9 (co-3fo(-)

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) cosvx + cos? x c) cos 4x + 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 exc
then the range of f is

a){x ER:0<x <1} b) {0, 1} c) {x ER:x > 0} d){x eR:x <0}
If f(x) = sin? x and the composite function g(f(x)) = | sinx |, then the function g(x) is equal to
) Vx—1 b) vz OVxFI 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, ) 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 (8,0) d) R —-[4,8]
The period of the function f(x) = sin (sin g) is
a) 2r b) 2w /5 c) 10w d) 5

The domain of definition of the function

5x — x?%\
f(x)z\/logm( 4 ):15

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

2—Cos 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. ra.ltion.al
1 —x, ifxisirrational
Then, for all x € [0,1], f(f(x)) is
a) Constant b)1+4+x c) x d) None of these

X .
1S

for each x € R, then the range f f is

Range of the function f(x) =

1+x2
- 11
a) (=o0, ) b) [-1, 1] 0 [_E’E d) [_\/Z \/E]
2
If the function f: R — A given by f(x) = x§+1 is a surjection, then A =
a)R b) [0,1] c) (0,1] d) [0,1)
If R is an equivalence relation on a set 4, then R 1is
a) Reflexive only b) Symmetric but not transitive
c) Equivalence d) None of the above

X

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

a)R b) [0, 1] c) (0,1] d)[0,1)
The domain of the real valued function

f(x) = V5 — 4x — x2 + x%log (x + 4) is

a)-5<x<1 b)-5<xandx>1 ) —4<x<1 d) ¢

eeding x,
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54.

55.

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

s
a)m b) 5 c)

N

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

1
a) (1, 0) b) (E oo) d) (0,0) d) None of these
The composite mapping fog of the maps f: R = R, f(x) = sinx and g: R - R, g(x) = x2,is
sinx
a) x?sinx b) (sin x)? c) sinx? d) e

If f(x) = cos(log x), then
fOfly) — % [f (i) + f(xy)] has the value
a) -1 b) 1/2 c) -2 d)o
The domain of the function f(x) given by
—logos(x—1)
fw)zj—ﬂ+3x+1®“

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
The domain of definition of the function

f(x) =log; {— log, (6x — 4)}, is

6x+5
a) (2/3,)
b) (—o0,—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(A4) = 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

o 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 £(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?
1—x
Q) fG) = 1 b) £(x) = 318 Q) f(x) = 35D @) None of these
The function f(x) = log(x + Vx? + 1) is
a) An even function b) An odd function
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69.

70.

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

b
a)R—(——) b) R — (—o0,—1)
2a
b b
— D R dpr-(1-—= —00. —
A (L) { Za} IR ({ Za}n( > 1))
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* 3% ([]
denotes the greatest integer function), then

)T, =T, b)T, = % OT, =37, d) None of these
If f(x + y,x —y) = xy, then the arithemetic mean of f(x,y) and f(y, x) is
a) x b) y c)0 d) None of these
If f:R — R is defined by f(x) = x — [x] — % for x € R, where [x] is the greatest integer not exceeding x,
then
{x ER:f(x) = %} is equal to
a) Z, the set of all integers b) N, the set of all natural numbers
c) ¢, the empty set dR
The period of the function f(x) = |sin 3x| + |cos 3x], is
T s 3m
a) 5 b) g c) - d)n
Let f:(2,3) - (0,1) be defined by f(x) = x — [x], then f~1(x) equals
a)x—2 b)x +1 x—1 d)x+2

sinx
The function f(x) = G) , is

a) Periodic with period 27

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 Ao S equal to
5 5 5 d)1
s b) = Z
) 6 ) 7 ) 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 gbothare 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) 3x% + 4x + 8log(1 + |x])

b) 3x? — 4x + 8log(1 + |x])

c) 3x% + 4x — 8log(1 + |x])

d) None of these

2
Range of the function f(x) = ;::j ;X €ERis
a) (1, ») b) (1,11/7) c) [1,7/3] d) (1,7/5)
The period of the function sin (%) + cos (%) is
a) 4 b) 6 c) 12 d) 24
The period of the function f (x) = sin* x + cos* x is
am b)m/2 c)2m d) None of these

Let a relation R on the set N of natural numbers be defined as (x,y) < x? — 4xy + 3y? = OV x,y € N. The
relation R is
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81.

82.

83.

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) = sin x is one-one but not onto, if X and Y are respectively equal to
a) R and R b) [0, 7] and [0, 1] 0 (0.5 and [-1,1] d) |52 and [-1,1]
The function f: R — R is defined by f(x) = 37*. Observe the following statements

I. f isone-one Il f is onto

IIL. f is a decreasing function

Out of these, true statement are

a) Only I, II b) Only II, 111 c) Only I, 111 d) [, 1L, 111

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

Iff(x) = zf_r;, then

a) f7H(x) = f(%) b) f7H(x) = —f(x) ) (fof)(x) = —x d) f1(x) = —%f(x)
The domain of the function f(x) = sini—\/_(—ix)

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

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

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

The domain of the function f(x) = cos™1[sec x], where [x] denotes the greatest integer less than or equal
to x, is

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

T
b){x:x=2nn,n€Z}U{x:2mn<x<2mn+§,m€Z}

s
c) {x:(2n+1)n,nEZ}U{x:2mn<x<2mn+§,mEZ}

d) None of these
The domain of sin~*(logs x) is

- 1

VL P04l ) [0,0] D39
3
Let f (x + %) =x%+ % (x # 0) then f(x) equals
a) x2 —xforall x b)x%2—2forall|x| =2 «¢)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) ,—0 < x < 00, is
2) [1,V2] b) [1,0) 9 [VZ-1]u[1,vZ]  d) (~e0,~1] U [1,0)
%] _g—2x

Let f: R — R be a function defined by f(x) = eex+:_x . Then,

a) f is a bijection
b) f is an injection only
c) f is surjection on only
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92.
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94,
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96.

97.

d) f is neither an injection nor a surjection
The function f: R — R defined by

f)=x-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

,where n is odd
defined by f(n) =1 2, is

— when n is even

a) One-one but not onto b) Onto but not one-one
c) One-one and onto both d) Neither one-one nor onto
2
The function f (x) = \/cos(sinx) + sin™? (1;_;2) is defined for
a)x € {—-1,1} b)x € [, 1,1] c)x€ER d)xe(-11)
flx) — 10+x _ — 200x .
Ife X € (—10,10) and f(x) = kf (100+x2), then k is equal to
a) 0.5 b) 0.6 c) 0.7 d) 0.8

A mapping f: N = N, where N is the set of natural numbers is defined as
_( n?fornodd

fa = {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)= ;—j, 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
1 1 1 1
9 (-33) 5|33 9 [-33] 9[-3.-3]
Let f:A — Band 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<O0
Letg(x) =1+x—[x]and f(x) = { 0, x = 0, then for for x, 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

2) 1 b) [x] — x c) Not defined d) None of these
x — [x]

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/2,7/2] defined by f(x) = sin™1(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: (—o0,2] = (—, 4] be a function defined by f(x) = 4x — x2. Then, f~1(x) is

a)2 —V4—x b)2 + V4 —x A)2+Vd—x d) Not defined
If f(x) = (a—x™)Y", wherea > 0andn € N, then fof (x) is equal to
a)a b) x c) x™ d) a™
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108.

109.

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

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
x + 7\'/3 7\*/3 x—2\'/3 x —7\*
a b S C d ( )
)(2) )(xz) )(7> (=

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

1
a) f7i) = —x b)) =1

1
c) The function f~1(x) does not exist d) f~1(x) =-

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

x X
a) f(0) =5 b g@=sin(=) 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+V3
€)-2<x<2 d-2+V3<x<-2-+3
Let [x] denote the greatest integer less than or equal to x. If f(x) = sin™! x, g(x) = [x?] and h(x) = 2x,% <
x < iz, then
a) fogoh (x) =m/2 b) fogoh(x) =n 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 = transforms the real line is

x2-3 x+3
a) (0, ») b) (=00, ) c) [0,1]
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
) f(x):{m—x)z; 1/2<x<1
d) None of these
Which of the following functions from Z to itself are bijections?

a) f(x) =x3 b) f(x) =x+2 A f(x)=2x+1
The domain of definition of the function

1
f&x) = ,is

+/|cos x| + cos x

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

d) [-1/3,1]

d) f(x) =x?+x
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/i s
c) <(4n+1)5,(4n+3)5>,n EZ

T Y
d) <(4‘7’l—1)5,(47’l+ 1)5),71 €Z

110. If f(x) = (25 — x*)/* for 0 < x <+/5, then (f (%)) =

a) 274 b) 273 c) 272 d)2?!
111. The function f(x) = sec [log(x + /1 + x2)] is

a) Odd b) Even c) Neither odd nor even d) Constant
112.If f(x) = sin(log x), then the value of f(xy) + f(x/y) — 2f (x) cos(log y), is

a)—1 b) 0 a1 d) None of these

113. The equivalent definition of
7

f) = max.{—u — x| 20l = 2,1 - 5 I} s
( —2x+2, x—1
x?-1, -1<x<1/2
) 1+7x/2,-1/2<x<0
DY 1-7x/2, 0<x<1/2
x2-1, 1/2<x<1

\ 2x — 2, x=1

( —2x—-2, x<-1
1
—-x% -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=21
—2x+2, x<—1
x2—-1,-1<x<0
1+7x, 0<x<1
2x—2, x=>1
d) None of these
114. The number of bijective functions from set A to itself when A contains 106 elements is
a) 106 b) (106)? c) 106! d) 2106
115. The domain of definition of

£() = logos {~log, (ﬂ)} is

) 3

3x +2

a) (—,—-1/3) b) (=1/3, ) c) (1/3,00) d) [1/3, o)
116. If f(x) = x® — x and $(x) = sin 2x, then

DO(F@) =sin2  b)e(fW) =1 I F@@AD) =2 AF(FD) =2
117. f(x) = | sinx | has an inverse if its domain is

a) [0, m] b) [0,7/2] c) [-m/4,m/4] d) None of these
118. The function f(x) = logyo(x + Vx% + 1) is

a) An even function b) An odd function c) Periodic function d) None of these
119. 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

120. A polynomial function f (x) satisfies the condition
1 1
fOOf (;) =f)+f (;)
If £(10) = 1001, then f(20) =
a) 2002 b) 8008 c) 8001 d) None of these
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sin* x+ cos* x .

121. The function fx) =

a) Even
b) Odd
c) Periodic with period
d) Periodic with period 2
122. The value of b and ¢ for which the identify f(x + 1) — f(x) = 8x + 3 is satisfied, where f(x) = bx? + cx +

x3+x*tanx

d, are
a)b=2,c=1 b)b=4,c=-1 ab=-1c=4 db=-1c=1
123. The second degree polynomial f (x), satisfying f(0) =0, f(1) = 1,f'(x) > 0 forall x € (0,1)
a)fx)=¢ b) f(x) = ax + (1 — a)x?;Va € (0, )
o f(x) =ax+ (1 —a)x?,a€(0,2) d) No such polynomial
24 9f2f(x+ D) + f (x—il) = 2x and x # —1, then f(2) is equal to
a) -1 b) 2 c) 5/3 d)5/2

125. _{ x,if x is rational
f@) = {O, if x is irrational an

0, if x is rational .
fx) = {x, if x is irrational ’ Then, f — gis
a) One-one and into b) Neither one-one nor onto
c) Many one and onto d) One-one and onto

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

a) [0,1] b) (0,1) c) [1, ) d) None of these
127.1f f(x) = cos™? (2—4|x|) + [log10(3 — x)]71, then its domain is
a) [2, 6] b) [<6,2) U (2,3) ) [-6,2] d) [~2,2) U (2,3]

128. The range of the function
f(x) =1+sinx +sin®x + sin® x + - when x € (-m/2,m/2),is

a) (0,1) b) R c) (=2,2) d) None of these
129. 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%° -2 d) 2%°
130. 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
2) 1 b) 1 9 3 d) 2
2 2

131. The function f(x) given by
__sin8x cosx — sin 6x cos 3x

fe = C0S X COS 2X — sin3x sindx’
a) Periodic with period
b) Periodic with period 27
c) Periodic with period /2
d) Not periodic

132.1fx € R, then f(x) = sin™? (lix

) is equal to

xZ
a) 2tan"lx
—mr—2tan"lx,—0o < x < —1
b){ 2tan"lx, -1<x<1

m—2tan"lx ,1<x <o
—m—2tan lx,—0o<x < —1
c) 2tan"1x ,-1<x<1
T—2tan"lx, 1<x <o
—m+2tan lx, -0 <x < -1
d) 2tan"lx ,-1<x<1
m—2tan"lx, 1<x <o
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133.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
134. 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

135. 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
136.If f(x) = (a — x™)*/™, where a > 0 and n € N, then fof (x) is equal to
a)a b) x c) x™ d) a™
137. Let r be a relation from R (set of real numbers) to R defined by r = {(a,b)|a,b € Rand a — b + V3 is an
irrational number}. The relation r is
a) An equivalent relation b) Reflexive only
c) Symmetric only d) Transitive only
138. R is a relation from {11, 12, 13} to {8, 10, 12} defined by y = x — 3. Then, R™1 is
a) {(8,11), (10, 13)} b) {(11, 18), (13,10)} c) {(10,13), (8,11)} d) None of these
139.If f: R - R is defined by f(x) = x? — 6x — 14, then f~1(2) equals to
a) (2,8} b) {-2, 8} 0) {-2,-8} d) {9}

140. The domain of definition of the function

()_3 2x +1 .
&)= e Tox =11’

a) (0, ) b) (—0,0) c)R—-{-1,11} d)R
141. i - in (% in (3%) i

The period of the function sin ( 3 ) + sin ( > ) is

a) 2r b) 10m c) 6w d) 12n
142. The function f (x) which satisfies f(x) = f(—x) = ! ,(CX)' is given by

1 2 1 2 2 2/2 2/2

a)f(x):zex b)f(x)=§e x c) f(x) =x%e* d) f(x) =e*
143. ) . E, nis even e

On the set of integers Z, define f: Z - Z as f(n) =4 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

exist is

a)D=RE=[-1,1]

b) D = I (the set of integers), E = [—1,1]
¢c)D=RE=(-11)

_ _ (+1when x = 0 or even

D =LE= { —1, when x is odd
145.1If f: R - R, defined by f(x) = x% + 1, then the values of f~1(17) and f ~1(—3) respectively are

a) q)) {4) _4} b) {3: _3}1 q) C) {4" _4}1 (1) d) {4': _4}1 {21 _2}
146.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
147. 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} o) {1} d) {x:—4 <x <0}
148. If f(x)=0x+0.5)lo (x2+2—x—3) is a real number, then x belongs to

= . 8(0.5+x) \372—ax—3 ) g

a) (—1/2,1)
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149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

b) (—1/2,1/2) U (1/2,1) U (3/2, )

c (=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) = x? — 1, g(x) =

J(&x?+ 1) and h(x) = {0’ ifx <0 then ho(fog)(x) is defined by

x,ifx =0
a) x b) x? o0 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
b — x1/3\"/?
a) g(x) = < >

1/2

1 1/3 _p
- b) g(x) = CEEE ) g(x) = (ax?+b)Y?  d)gx) = <xT>

If f(x) = |lx] — 1|, then fof (x) equals
x| —2, |x|] =2
a) flx)=<2—1Ix|, 1<|x| <2
|x], x| <1
lx| +2, [x]| =2
b) f(x) =1 1x| =2, 1<|x] <2
x|, |x| <2
x| —2, x| > 2
Q) flx)=<2+Ix|, 1< |x] <2
x|, |x|<1

d) None of these

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

a) [-2,1] b) (—2,—-1) c)R—-[-2,—-1) d) None of these

A function f: A - B,where A = {x: —1 < x < 1}and B = {y: 1 < y < 2}, is defined by the rule

y = f(x) = 1 + x2. Which of the following statement is true?

a) f is injective but not surjective b) f is surjective but not injective

c) f is both injective and surjective d) f is neither injective nor surjective

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

Let f:A— Band g : B — C be bijections, then (fog)™! =

a) f~log™? b) fog c)gltof?t d) gof

Letf(x + %) = x? +$,x # 0, then f(x) is equal to

a) x? b)x? -1 c) x2 -2 d)x? +1

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

Iff(x) =ax+band g(x) =cx+d,then f(g(x)) = g(f(x)) S

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

If f : R - R is defined 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) (=0,0]

The domain of definition of

f(x) = logyoflogio(1 + x*)},is
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a) (~1,00) b) (0, o) ¢) [0,0) d) (—1,0)
162.Let R ={(3,3),(6,6),(9,9),(12,12), (6,12),(3,9), (3,12), (3,6)} be arelation on the set A =

{3,6,9,12}. The relation is

a) Reflexive and symmetric only b) An equivalence relation

c) Reflexive only d) Reflexive and transitive only
163.If f(x) = a*, which of the following equalities hold?

a) f(x+2) = 2f(x+ D+ f(x) = (a— D*f(x)

b) f(=x)f(x) +1=0

A fx+y)=f)+ 1)

d)f(x+3)—-2f(x+2)+f(x+1) =(a—-2)?%f(x+1)

164. The inverse of the function flx) = 12:13: + 1is given by
1 X X 1 X d) None of these
a) Eloglo (m) b) 10g10 (2 — x) C) Eloglo (1 — x)

165. If f(x) = /I3* — 31=*| — 2 and g(x) = tanr x, then domain of fog (x) is
1 1 1
- - = 1 €EZ
a) [n+3,n+2]u[n+2,n+ ],n

1 1 1
b) (nx+—,n+—)U(n+—,n+1),nEZ

4 2 2

)( o +1)u[ ! +1] €Z
C — — ——

ntopnts n-zmn ,n
d)[ i1 +1)u( i1 +2) 4

ntpats ntomn ,n

166. If the functions f and g are defined by f(x) = 3x — 4, g(x) = 3x + 2 for x € R, respectively then

gH(fi®) =
a) 1l b)1/2 c)1/3 d)1/4

167.1f 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

1 1 1 ) 1
- =, -1 = [_ - - ]
Q) |5.1] ) |4 ) 9 |-3 @) |-3.-1
169.If 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

170. _
The domain of the function f(x) = [cos™?! (lTlxl) is

a) (-3,3) b) [-3, 3] ¢) (=0,=3) U (3,0) d) (=, =3] U [3,0)
171. Which of the following functions is one-to -one?

3
a) f(x) =sinx,x € [-m, m] b)f(x)=sinx,x€[—7n,—%]
_ T T d 3T
c) f(x)—cosx,xe[—i,i )f(x)—cosx,xe[n,7]
3
172. Given f(x) =log (i—i) and g(x) = i:iz then fog(x) equals
a) —f(x) b) 3 f(x) o) [f()]3 d) None of these
173.
73 The largest possible set of real numbers which can be the domain of f(x) = ’1 - %is
a) (0,1) U (0, ) b) (=1,0) U (1, ) ¢) (=00, —=1) U (0, ) d) (=0,0) U [1, )
174.

2
The set of values of a for which the function f(x) = sinx + [%] defined on [—2,2] is an odd function, is
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175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

a) (4, ) 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 4

c) Not a periodic function

d) A periodic function with indeterminate period

The domain of the function f(x) = |logy, (I;)' is

sin x|
a) R — {—m,m} b)R —{nm|n € Z} c) R—{2nmn € z} d) (—o0, )
The function f(x) = log (i_;c) satisfies the equation
2) fx+2) = 2f (x+ 1)+ f() = 0 b) FGO) + f(x + 1) = flx(x + 1))

O 1) +f0) = £ (152) Q) fGx +3) = FRFO)

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

a)[nmnm+n/4,neZ

b)[2nmr2nt+n/4,nEZ

c) [nt—n/4,nw+ n/4],n € Z]

d) None of these

If a function 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 Q)7 d) 13
f(x) = /sin"1(log, x) exists for
a)x €(1,2) b) x € [1, 2] c) x € [2,0) d) x € (0,00)

1, xeQ.

0, x ¢ g is

a) Periodic with period 1

b) Periodic with period 2

c) Not periodic

d) Periodic with indeterminate period
The function f(x) =
a) Even

b) Odd

c) Neither even nor odd

d) Periodic with period

The function f(x) = | cos x | is periodic with period

The function f(x) = {

sec* x+cosec* x ,
x3+x%cotx

2 b z d z
a)2m )m 95 )3

If f(x) =x"n € N and gof (x) = n g (x), then g(x) can be

a) n|x| b) 3x1/3 c) e* d) log |x|

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
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187. If the function f:[1,00) — [1, ) is defined by f(x) = 2**~1, then f~1(x) is

x(x—-1)
a) (%) b)%(1+./1+410g2y)
c)%(l—,/1+410g2y) d)

188.1f f: R —» R and g: R — R are defined by f(x) = |x| and g(x) = [x — 3] for x € R, then {g(f(x)): —g <x<
85is equal to
a) {01 1} b) {1' 2} C) {-31 '2} d) {2, 3}
189. The domain of definition of
f(x) =logio{l —logqo (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

T

a) b) > Q) 21 d) None of these
191. If f(x) = sinx + cosx, g(x) = x? — 1, then g(f(x)) is invertible in the domain

o3 0[5 32 e

a) ’2 ) 4’4 C) 2’2 )['T[]

192. Domain of definition of the function f(x) = /sin_(Zx) + g for real valued x, is
11 11 11 11
) |-7.3 b [-3.3] I (-3.3) ) |-7.5]
4°2 2°2 2°9 44
1 2 :

193. If f(x) = log (;—i) then f (1:;2) will be equal to

a) 2f (x?) b) f(x?) c) 2f(2x) d) 2f (x)
194. The domain of f(x) = log|log, x|, is

a) (0, ) b) (1, o) ) (0,1) U (1,00) d) (=00, 1)
195. 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
196. x \1/2002 .

Iff(x) = (1_|x ) , then Dy is

a)R—[-1,1] b) (—o0, 1) c) (—o0,—1) U (0,1) d) None of these
197. [x],if —3<x <—1

If f(x) =1 |x|,if —1<x< 1¢, thentheset(x:f(x) = 0)to
[[x]],if 1 < x< 3
a) (-1,3) b) [-1,3) ) (-1, 3] d) [-1, 3]
198.1f f(x) = =, x # 1 then
(fofo...of ) (x)

19 times

is equal to
x x 19x

a)x—l b)(x—l)19 C)x—l 4 x
199. The domain of the function f(x) = logyo(Vx — 4 + V6 —x), is

a) [4,6] b) (—o0,6) c) (2,3) d) None of these
200.If f : N - N is defined by f(n) = the sum of positive divisors of n, then f(2¥ x 3), where k is a positive

integer, is

a) 2k+1 —1 b) 2(2k+1 — 1) ) 32K+t —1) d) 4(2%+t — 1)

201.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
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202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

2
The domain of the function sin™ (logz x?) is

a) [-1, 2]-{0} b) [-2,2]-(-1, 1) c) [-2,2]-{0} d) [1, 2]

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) d) f(c) = g(a)
The period of the function f (x) = sin* 3x + cos* 3x is

a)m/2 b) /3 c) /6 d) None of these
Given f(x) = logqg (i—i) and g(x) = if;;cz, then fog (x) equals

a) —f(x) b) 3 f(x) o) [FO? d) None of these
Which of the following functions is not an are not an injective map(s)?
a) f(x) =|x+1],x € [-1,0)
1
b) g(x) =x +;,x € (0,)
c) h(x) =x?+4x —5,x € (0,)
d) h(x) = e ™, x € [0, )
If f: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 ) f(x) d) g(x)
The domain of definition of f(x) = ’%, is
a) [1,2) u (2,3] b) [1,3] c) R—(1,3] d) None of these
f:R —= Rgivenby f(x) =5 —3sinx,is
a) One-one b) Onto c) One-one and onto d) None of these
If f(x + 2y,x — 2y) = xy, then f(x,y) equals
2 _ 2 2 _ 2 2 2 2 _ 32
a) X y b) X y J x“+y d) X y
8 4 4 2
If f:R — R is defined as f(x) = (1 — x)'/3, then f~1(x) is
a) (1 —x)"1/3 b) (1 —x)3 c)1—x3 d)1—x/3
If f(x + 2y,x,x — 2y) = xy, then f(x,y) equals
2 _ 2 2 _ 2 2 2 2 _ 32
a) x y b) X y J x“+y d) X y
8 4 4 2

Let f:[4, o[~ [4, o[ be defined by f(x) = 5**~4 then f~1(x)

T x(x=4) d) Not defined
a) 2 —/4+logsx b) 2 + /4 + logs x c) (1> ) Not define

5
If f:[2,3] = R is defined by f (x) = x> + 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? , is
a) w2 b) 2w d)m/2
If n € N, and the period of :?:(TS is 4m, then n is equal to
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
The range of the function f(x) = eoea o 1S
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 A X A4, 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

Let n be the natural number. Then, the range of the function f(n) = 8 — Np 4,4 <n<6,is
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221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

a) {1, 2,3,4} b){1,2,3,4,5, 6} o) {1, 2,3} d){1,2,3,4,5}
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=R*,Y=R d)X=Y=R
Iff(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)f(x+2)=f(x—-2) b fR+x)=f2-x) ¢ flx)=f(—x) d) f(x) =—f(=x)
-1; x<0
Iff(x) ={ 0; x=0 and g(x) = x(1 — x?), then
1, x>0

-1; -1<x<0orx>1
a) fog (x) =1 0; x=0,1-1

1; 0<x<1

-1, -1<x<0
b) fog (x) ={0; x=0,1,-1

1, 0<x<1

-1; -1<x<Q0orx>1
c) fog(x) =1 0; x=0 1-1

1; 0<x<lorx<-1

1; -1<x<0orx>1
d) fog (x) =4 0; x=01-1

1; 0<x<lorx< -1

X, = xy is arelation which is

a) Symmetric b) Reflexive and transitive
c) Transitive d) None of these
The period of
fx) = sin( X )+ cos(n—x),n €EZ, n>2,is
-1 n
a)2nm(n—1) b)4(n—1n c)2n(n—1) d) None of these
f : [—4,0] - Ris given by f(x) = e* + sin x, its even extension to [—4,4], is
a) —el* — sin |x| b) e ¥l — sin |x| ) el + sin |x| d) —e~lxI+sinlx|

 xPx]

Let f: R = R be a function defined by f(x) = o
a) I and Il quadrants b) [ and III quadrants c) Il and III quadrants d) IIl and IV quadrants
The domain of the real valued function f(x) = V1 — 2x + 2 sin™! (%) is
1 1 11 11

ol - REIEY
2|31 )51 9 )
The domain of function f(x) = log(xt3)(x* — 1) is
a) (—3,-1) U (1,)
b) [-3,-1) U [1, )
c) (-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

then the graph of f(x) lies in the

N
—_—

a) (—0,0) b) [-2, o) c) (—oo,0) d) (o0, —2)
The inverse of the function f: R = (—1,3) is given by f(x) = Z:Z:z +2

x—1\"2 x —2\/? x /2 x — 1\/?
a b o) (i)

)1og (15) )1og () ) log (52—) J1og (2

_ 4 1 2 96\ .
Iff(x) = YTy then f (97) +f (97) +...+f (97) is equal to
a) 1 b) 48 c) -48 d) -1

234. The period of the function

sin 8x cosx—sin 6x cos3x .

f&x) =

COS 2X COS X—sin 3x sin 4x
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235.

236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

s

a) b) 21 o) > d) None of these

Let f:R - R:f(x) =x?and g:R - R: g(x) = x + 5, then gof is

a) (x +5) b) (x + 52) c) (x? +5%) d) (x? +5)

The function f(x) = log,,_s(x? — 3x — 10) is defined for all x belonging to

a) [5, ) b) (5, ) c) (—o,+5) d) None of these
. _ox?

Range of the function f(x) = =S

a) (_11 0) b) ('1, 1) C) [0! 1) d) (1' 1)

Let f(x) = [x — 1]|. Then,

a) f(x?) = [f(0)]?

b) f(lxD) = [f ()l

o fx+y)=f)+f)

d) None of these

If f(x) = a*, which of the following equalities do not hold?
a) flx+2) =2f(x+ 1)+ f(x) = (a— D*f(x)

b) f(=0)f(x)—1=0

o fx+y)=ff®»)
Dfx+3)—-2fx+2)+f(x+1)=(@—-2)>*f (x+1)
LetA ={x € R:x < 1}and f: A - Abe defined as f(x) = x(2 — x). Then, f ~1(x) is

a)l++vVl—x b)1—-+v1—x ) V1—x d1+vV1—x
The function f(x) = sin% +2 cos% - tan% is periodic with period
a) 6 b) 3 c) 4 d) 12
The equivalent definition of the function

X — x~ 1
flx) = T&l_l’)lgom,x > 0,is

-1, 0<x<1
a)f(x)_{L x>1

-1, 0<x<1
b)f(x)_{l, x>1

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

1, x>1

d) None of these

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 ¢) Not symmetric d) Reflexive
The domain of the function

f(x) = 167%C,,_; + 2073%¥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}

If 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

The domain of the function
f(x) =logio(Vx —4+vV6 —x)is

a) [4, 6] b) (—, 6) c) [2,3) d) None of these
If 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
Iff(x) = 2x+2_x, then f(x + y)f(x — y) is equal to

2

1 1 1 1
a) S {f(20) + f(2y)} b) 5 (2x) - f(2y)} ) ;U2 + f(2y)} d) 7 0F20) ~ f(2y)}

The relation R defined on the set of natural numbers as {(a, b): a differs from b by 3} is given by
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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
250. The domain of the function f(x) = sin~*(logs(x/3)) is
251. The range of the function f(x) = sin {logw ( j:;ﬂ)} is

a) [0,1] b) (—=1,0) o [-1,1] d) (-1,1)
252. Let fx) = Z;C:Z Then, fof (x) = x provided that

a)d =-—a b)d =a da=b=c=d=1 da=b=1
253. Let C denote the set of all complex numbers. The function f : C — C defined by f(x) = Z;C:s forx € C,

where bd # 0 reduces to a constant function if:

aJa=c b)b=d c) ad = bc d)ab = cd
254. If sin A x + cos A x and |sin x| + |cos x| are periodic function with the same period, then A =

a)o0 b) 1 c) 2 d) 4
255. The domain of definition of the real function f(x) = +/log;, x2 of the real variable x, is

a)x>0 b) |x| =1 c) |x| =4 d)x =>4
256. 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

1 2x .

257. If f(x) = log (ﬁ) ,then f (1:;2) is equal to

a) {f ()} b) {f ()} ) 2f(x) d) 3f (x)
258. 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] c) [3/41] d) (3/4,1)
259. ; in— XV

The domain of sin~?! [log2 (12)] is

- 1

260. The largest interval lying in (— g,%) for which the function f(x) = 47%* 4 cos™1 (g — 1) + log(cos x) is

defined, is

T T T T

a) [0, 7] b) (_E'E) 9|7 2) d) [0,5]

261. Let f: R - R be define by f(x) = 3 x — 4. Then, f~(x) is
X

a)x+4 b)% 4 ) 3x+4 d) None of these
262. The interval in which the function y = xz_;x+3 transforms the real line is

a) (0, o) b) (—0, ) c) [0,1] d) [-1/3,1] — {0}

1

263. The domain of definition of the function f(x) = x!ogio0¥, is

a) (0,1) U (1,0) b) (0, ) c) [0, ) d) [0,1) U (1, )

264. 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

265. 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

266.LetA = {x,y,z},B = {u,v,w}and f: A - B be defined by f(x) = u, f(y) = v, f(z) = w. Then, f is
a) Surjective but not injective
b) Injective but not surjective
c) Bijective
d) None of these
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267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

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 7 ?

a) |[-tanx| + cos2 x
2Tx

3
T 3w
) 6cos(2nx+—)+551n(nx+T>

b) Neither R nor S is an equivalence relation

d) R and S both are equivalence relations

X
b) 2 sin? + 3 cos

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

The range of the function f(x) = /(x — 1)(3 — x) is

a) [0, 1] b) (-1, 1) ) (-3,3) d) (-3,1)
LetA = {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,¢), v, )} c) {(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 rational
1 — x, if x is irrational

Then, for allx € [0,1], f(f (x)) is
a) Constant b)1+x c) x d) None of these
Let f (x) = min{x, x?}, for every x € R. Then,

x, x=>1
a) f(x) ={x%, 0<x<1

x, x<0

x?, x>1

b) f(x) = X x<1
9r@={3%"%]

x%, x=>1
d)f(x)=<4x, 0<x<1

x%, x<0

If X = {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={(11),(23),(34),(42)}

b) f=1{(1,2),(2,4),(3,3),(42)}

o f=1{12),(2,4),3,2),43)}

d) None of these

The domain of the function f(x) = exp(v5x — 3 — 2x2) is

a) [3/2, ) b) [1,3/2] c) (—oo,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) = Mforx € R, then f(2010) =

sin2 x +cos*
a) 1 b) 2 d3 d) 4
If b2 — 4 ac = 0,a > 0, then the domain of the function f(x) = log{ax® + (a + b)x? + (b + ¢)x + ¢)}is

o[-

b)R — {{— %} U {xlx = —1}}
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0 n-ff-5afn -

d) None of these

, . 10¥-107% .
278. The inverse of the function Y = Tori1os 1S

1 2+x
b) Eloglo (2 — x)

1 1+x

) 310810 (1)
279.1f f:R — R is given by

Fx) = {—1,when x i§ rat.ional

1, when x is irrational ’

Then (fof)(1 —V/3) is equal to

a) 1 b) -1 c) V3 d) 0
280. The function f: R — R defined by f(x) = 6* + 6/*1, is

a) One-one and onto b) Many one and onto c) One-one and into d) Many one and into
281. 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

2900 =22 Mg =220 9gm=e+lS ayge=22°
282.1f f(x) = /cos(sinx) + y/sin(cos x), then range of £ (x) is

a) [Vcos1,Vsin1] b) [Vcos1,1++Vsin1]  ¢) [1—+Vcos1,Vsin1]  d)None of these

283. Let f: 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
284. Let f: (e,0) — R be defined by f(x) = log[log(logx)], then
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
285.If f:[—6,6] = R is defined by f(x) = x? — 3 for x € R, then (fofof)(—1) + (fofof)(0) + (fofof)(1) is

1- X) d) None of these

c)ll (
2 0810\

equal to
a) f(4V2) b) f(3v2) c) f(2V2) d) f(v2)
286. Let f : R = {n} - R be a function defined by f(x) = %, where m # n. Then,
a) f is one-one onto b) f is one-one into c) f is many one onto d) f is may one into

287.Letf(x) = x,g(x) = 1/x and h(x) = f(x)g(x). Then, h(x) = 1, if
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
288. Which of the following is not periodic?

a) |sin 3x| + sin? x b) cosvx + cos? x c) cos4x + tan® x d) cos 2x + sinx
289.If f(x) = 2%, then f(0), (1), f(2), ...are in

a) AP b) GP c) HP d) Arbitrary
290. If f(sinx) — f(—sinx) = x? — 1 is defined for all x € R, then the value of x?> — 2 can be

a)o b) 1 c) 2 d) -1
291. I x € R, then f(x) =cos™t (132) is equal to

a) 2tan~1x
){ 2tan"1x,x >0
—2tan"lx, x <0
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0 { m+2tan"lx, x>0
—m+2tan"lx, x<0
d) None of these
292. Domain of the function f(x) = sin"1(log, x) in the set of real numbers is

a){x:1<x<2} b) {x:1<x <3} o) {x:—-1<x<2} d){x:%SxSZ}

293.1ff: R > Rand g : R » Raregiven by f(x) = |x| and g(x) = [x] for each x € R, then
xeR:g(f) < flg))} =

a)Z U (—x,0) b) (—,0) c)Z d)R
294. If f(x) = log (i—i), —1 < x < 1,then

() -1 (5e)s

a) [f()]? b) [f (x)]? c) —f(x) d) f(x)

295. The domain of definition of
f(x) =logyologglogyg ... logyg x, is

—n times «—

a) (10™, ) b) (10™71, o0) c) (10™2, ) d) None of these
296. The domain of sin™! [log3 (g)] is

a) [1,9] b) [-1, 9] c) [-9,1] d) [-9, -1]
297. Domain of definition of the function f(x) = 4_3x2 +logo(x3 — x), is

a) (1,2) b) (—=1,0) U (1,2)

c) (1,2) U (2,) d)(=1,0) U (1,2) U (2,0)

298. If X and Y are two non-empty sets where f: X — Y is function is defined such that
f@©) ={f(x):xeCiforC =X
And f~Y(D) = {x: f(x) € D}for D C Y,
ForanyA € X and B € Y, then

a) fH(f(A) = 4 b) fH(f(A) =Aonlyif f(X) =Y
o) f(f7(B)) = Bonlyif B < f(x) d)f(f1(B) =B
299.If f(—x) = —f(x), then f(x) is
a) An even function b) An odd function c) Neither odd nor even d) Periodic function

300. If f: [—2, 2] = R is defined by
_(—1for—2<x<0
f(x)_{x—l,forOSxSZ
Then {x € [-2,2]:x < 0and f(|x]) = x} =
a) {-1} b) {0} ) {~=1/2} d) ¢
3011 2 (x2) + 3f (ﬁ) = x2 — 1forallx € R — {0}, then f(x*) is

(1—-xYH(2x*+3) 1+ xH(2x* - 3) (1—xYH(2x*-3) d) None of these

a) b) )
5x* 5x* 5x*
302. The domain of definition of the function f(x) = 77*P,_s, is
a) [3,7] b) {3,4,5,6,7} c) {3,4,5} d) None of these

303. Let f(x) = x and g(x) = |x| for all x € R. Then, the function ¢ (x) satisfying {d(x) — f(x)}* +
{dp(x) —gx)}* =0,is
2) $(x) = x,x € [0, 0)
b) p(x) =x,x ER
) ¢(x) = —x,x € (—0,0]
d)od(x)=x+|[x[,x R

304. . . 2 . . .
The value of the function f(x) = 3sin i x2 | lies in the interval

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

bh— 1/3
a) g(x) = (Tx> b)g(x) = CEEE

307. 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?

1/2

Q) g(x) = (ax?+b)Y? d)gx) = <x1/i+b>

a) T is an equivalent relation on R but § 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
308. Let A = [—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-x 1

309. Iff(x) = T X*0-1 anda = f(f(x)) +f (f (;)), then

a)a>2 b)a < -2 ) la| >2 dDa=2

310. Let R and S be two non-void relations on a setA. Which of the following statements is false?
a) R and S are transitive implies R N S is transitive.
b) R and S are transitive implies R U S is transitive.
¢) R and S are symmetric implies R U S is symmetric.
d) R and S are reflexive implies R N S 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 € 4, then
the function f is

a) Bijective b) Onto c) One-one d) Many-one
312. Let f(x) = x + 1 and ¢p(x) = x — 2. Then the values of x satisfying |f (x) + d(x)| = |[f ()] + |d(x)| are:
a) (—OO, 1] b) [2! OO) C) (_ool _2] d) [11 OO)
313. . . __sin71(3-x) .
The domain of the function f(x) = Tog(xl2) S
a) [2,4] b) (2,3) U (3, 4] c) [2,3) d) (=0, —=3) U [2, )
314 1f f(x) = \/lel——x then, domain of f(x) is
a) (—o0,0) b) (=, 2) c) (—o0, ) d) None of the above

315. The domain of definition of

f(x) = logio{(logyo x)* — 5logyo x + 6}, is

a) (0,10%) b) (103, o) c) (102,10%) d) (0,10%) U (103, )
316. If a function f(x) satisfies the condition

f (x + l) =x?+ L

X x?

a) x> —2forallx # 0
b) x? — 2 for all x satisfying |x| > 2
c) x% — 2 for all x satisfying |x| < 2
d) None of these

317. The period of the function f(x) = sin (2x+3) ,is

,x # 0,then f(x) equals

6T
a)2m b)6m c) 62 d) None of these
318. f: R — Ris a function defined by f(x) =10 x — 7.1f g = f 71, then g(x) =
2) 1 b) 1 9 x+7 d) x—17
10x—7 10x+7 10 10
319.If f(x) = [x — 2], where [x] denotes the greatest integer less than or equal to x, then f (2, 5) is equal to
2) 1 b) 0 01 d) Does not exist
2

320. The domain of definition of
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flx) = \/10810 (logqo x) — logy0(4 — logyo x) — logyo 3, is
a) (10%,10%) b) [103,10%] ¢) [103,10%) d) (102, 10*]

sinnx

321. The value of n € Z (the set of integers) for which the function f(x) = sin= (x) has 4 & as its period is
sin| —
n

a) 2 b) 3 d5 d) 4
322. The inverse of the function f: R — R given by f(x) = log,(x + Vx2+ 1) (a > 0,a # 1), is
1 1 1 a*+a™* d) Not defined
a)z(a +a™) b)z(a —a™™) c) 2<ax_a—x>

323. The domain of definition of the function
1+2(x+4)7%°

— . 0.5 05 ;
fx)=x 2=t )05 +(x+4) +4(x+4)is
a) R b) (—4,4) ) R* d) (=4, 0) U (0, )
324.1f f(x) = %,x # —1, for what value of a is f[f (x)] = x?
a) V2 b) —/2 01 d)-1
325. The period of the function f(x) = cosec?3x + cot4x is
/s s T
a) § b) Z C) g d) I
326. The domain of the definition of the function f(x) = /1 +log,(1 — x) is
-1
a)—o<x<0 b)—oo<x§e— ) —o<x<1 dx=>1-e
e
327. The range of the function sin(sin"! x + cos™ x), |x| < 1 s
a) [-1,1] b) [1,-1] c) {0} d) {1}
328. The range of f(x) = cos x —sinx is
- . T
329. The range of function f(x) = x2 + x21+1
3 d) None of these
) [1,0) b) [2,0) 9[2 )

330. If n is an integer, the domain of the function v/sin 2x is
a) [nn - %,nn] b) [nn, nm + %] c) [(2n — D)m, 2nr] d) [2nm, (2n + )]
331.1f f : R - Ris defined by f(x) = x — [x] — % for all x € R, where [x] denotes the greatest integer function,
then {x ER: f(x) = %} is equal to

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

_(—1lfor—2<x<0

f(x)_{x—lforOSxSZ'

b) {0 1
a) (-1) 1103 9 -3} Q)¢
333.1f f: R - R is defined by f(x) = sinx and g: (1, ©) — R is defined by g(x) = Vx2 — 1, then gof(x) is
a) {/sin(x2 — 1) b)sinvx2 -1 c) cosx d) Not defined
334. 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

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

a) One to one b) Onto
c) Bijective d) Neither one to one nor onto
335.1f f (x) = 2=, then f(2 x) is
fx)+1 3f(x)+1 f(x)+3 f(x)+3
Vo +3 ®) 5 13 Vro+1 V3rco+1
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336. . 2 )
The range of the function f(x) = tan 5 x? is

a) [0, 3] b) [0, /3] c) (—o0, ) d) None of these
337. The domain of the function f(x) = cosec™![sin x] in [0, 2 7], where [-] denotes the greatest integer
function, is

a) [0,m/2) U (m,3m/2] b) (m,2 m) U {rr/2} c) (0,r] U {3 m/2} d) (m/2,m) U (31/2,21)
338. 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
339. The domain of the function f(x) = log,(x — [x]) is

a)R b)R—-Z c) (0, +o0) d)Z
340.1f f: [0, 0] = [0, 0] and f(x) = = then f is

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

c) Onto but not one-one d) Neither one-one nor onto
341. 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
342, ot [x] denote the greatest integer < x. If f(x) = [x] and g(x) = |x|, then the value of f (g (g)) -

8\ .

a(r(-9)ss

a) 2 b) -2 1 d)-1
343. The domain of the function fx) = COE;]lx is

a) [-1,0) u{1} b) [-1, 1] o [-1,1 d) None of these
344. i ; 1 sin~1x 1 fete

The set of values of x for which of the function f(x) = ~+ 2 + Ne exists is

a)R b) R — {0} c) P d) None of these
345. If f(x) satisfies the relation 2f (x) + f(1 — x) = x? for all real x, then f(x) is

2 _ 2 _ 2 _ 2 _
a)x +2x -1 b)x +2x -1 C)x +4x —1 d)x 3x+1
6 3 3 6
346. 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

347 1f f(x) = E then (2 x) is
fl)+1 b 3f(x)+1 f(x)+3 q f(x)+3

Vo) +3 F(x) + 3 Vo +1 )3 F0+1
348. If f(x) is an odd periodic function with period 2, then f(4) equals

a)o0 b) 2 c) 4 d) -4
349. The domain of definition of

x—1 1 )

fGI = [logos (x + 5) Xz _36""

a) (—,0) — {—6} b) (0, ) — {1, 6} c) (1,0) — {6} d) [1,0) — {6}
350. The domain of the function f(x) = log,(log; (log, x))is

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

351. Let f(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
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352. 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, )
353. 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) c) (3,4) d) (2,4)
354.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 o) (5—x)1/3 d)5—x

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

[p(x) —g(x)]* =0

a) (x) = x,x € [0,0)

b) d(x) =x,x ER

) (x) = —x,x € (—,0]

d)px) =x+|x|,x ER
356. 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€E€R d) x € [-3/2,1]
357.1f f(x) = x? — 2|x| and

Min{f(t): —2<t<x},-2<x<0

g(x)={ Max(f () : 0 << x}, 0<x <3 ,then g(x) equlas

x?% — 2x, -2<x<-1
) -1, -1<x<0
a 0, 0<x<?2

x>+2x, 2<x<3
x2+2x,-2<x<-1
-1, -1<x<0
0, 0<x<1
x2—-2x, 1<x<3
0 {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
358. 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

b)

Xz_
359. f:R - R is defined by f(x) = ZXZT

a) One-one but not onto
b) Many-one but onto
c) One-one and onto
d) Neither one-one nor onto
360. Let f: N > N defined by f(x) = x?2 +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
361. Which of the following functions have period 2r?
I
Zt
c) y =sint + cos 2t d) None of the above
362. Let f: A — B be a function defined by f(x) = V3 sin x + cos x + 4. If f is invertible, then
a)A=[-2r/3,n/3],B = [2,6]
b)A = [n/6,5m/6],B = [-2,2]
c)A=[-n/2,m/2],B =[2,6]
d)A =[-n/3,t/3],B =[2,6]
363.1f f:R > Rand g : R — R are defined by f (x) = 2x + 3 and g(x) = x? + 7, then the values of x such that
g9(f(x)) =8are

- 7T . n . - n -
a) y = sin (27Tt+§) + 251n(3nt +Z) +3sin5nt b))y = sm§t+ sin
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a)l,2 b) —-1,2 c)—1,-2 d)1,-2
364. The domain of definition of the function

f(x) =sin™! (XT) —log,0(4 — x), is

a)1<x<5 b)l<x<4 c)l<x<4 d1<x<4

365. If f(x) = % (x # —1), then f~1(x) equals to
1 1
a) f(x b c) —f(x d) ———=
) () )7 ) ~f@) ) 7o

366. The function f satisfies the functional equation 3f (x) + 2f (x+59) = 10x + 30 for all real x # 1. The value

of f(7)is

a) 8 b) 4 c) -8 d) 11
367. If [x] denotes the greatest integer < x, then

H B+ ssl+ G+l vt [+ 5] s caual o

a) 99 b) 98 c) 66 d) 65
368. If f(x) is defined on [0, 1], then the domain of f(3x?), is

a) [0,1/V3] b) [-1/v3,1/V3] o) [-V3,V3] d) None of these
369.1f f: R — S, defined by f(x) = sinx — /3 cos x — 1, is onto, then the intervel of s is

a) [0' 3] b) [-1' 1] C) [01 1] d) [-1' 3]
370.If f(x) = e* and g(x) = log, x, then which of the following is true?

a) flg()} # g{f ()} b) f{g(x)} = g{f ()}

) flgl}+g{f(x)} =0 d) flg)} —g{f(x)} =1
371. The range of the function f(x) = 77*P,_s, is

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

W 1/2

372. The domain of definition of f(x) = log, » (2 quix)) , Where ¢(x) = x; — %xz —2x+ %, is

a) (=0, —4) b) (—4, ) ) (=o,-DU(=1,4) d)(=o,-1)U(-14]
373. The domain of definition of the function

— cin—1
fG) = sin (3 + 2cosx>' s

a) [2nn—%,2nn+%],n62

b) [0,2nn+%],n €z

c) [Znn—%,O],nEZ

T
—),nEZ

6
374. Which of the following functions has period 2 ?

a)f(x):sin(an+%)+Zsin(3nx+%)+3sin5nx

s
d)(Znn—g,Znn+

 mMX | WX
b) f(x) = sin—=+ sin——
c) f(x) =sinx +cos2x
d) None of these

375. 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
¢) Symmetric and transitive but not reflexive d) Reflexive, transitive and symmetric

376. Which of the following functions is periodic?
a) f(x) =x+sinx b) f(x) = cosvx ) f(x) = cosx? d) f(x) = cos?x

377. The function f(x) = max{(1 — x), (1 + x), 2}, x € (—o0, ) is equivalent to
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378.

379.

380.

381.

382.

383.

384.

385.

386.

387.

388.

1—x, x<-1
a) f(x) =12, -1<x<1
1+ x, x=>1
1+x, x<-1
b) f(x) =12, -1<x<1
1—x, x=1

1—x, x<-1
c) f(x) =11, -1<x<1
14+x, x=>1

d) None of these

The period of the function f(6) = sing + cos g is
a) 3 b) 67 c) 9 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) —x% + x + sinx + cos x — log(1 + |x|)

c) —x% + x + sinx — cos x + log(1 + |x|)

d) None of these

If g(x) =1+ Vx and f(g(x)) = 3 + 2vx + x then, f(x) is equal to

a) 1+ 2x? b) 2 + x? ) 1+x d)2+x

Let f: (—1,1) - B, be a function defined by f(x) = tan™! 12x

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

the interval -

3 (~33) b [~5.3] 9 [0.3) @ (03)
If f:R > R defined by f(x) = x3, then f~1(8) is equal to

a) {2} b) 2, w, 202} d 2,-2} d) (2,2}

The set of all x for which there are no functions

f) =108 (x-2)/ ey 2 a0d g (1) = T s

a) [-3,2] b) [-3,2) ) (-3,2] d) (-3,-2)
Which of the following functions is (are) not an injective map(s)?
a) f(x) =|x+1],x € [-1,0)

b) g(x) = x +%,x € (0, )

c) h(x) =x*+4x—5,x € (0,)
d) k(x) =e ™, x € [0, )
If f: N = Z is defined by
2 if n=3kkeZ
f(n) =410 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} d) {7}

If f(x) = Zxx+_51 (x # —5), then f~1(x) is equal to

2) zxxtsl’“t% b)szx—erl'xqt2 9 2xx+51’x¢% d)szx—xl””t2

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) 1010 b) 101 c) 210 d) 210 —1
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389. If @ denotes the set of all rational numbers and f (S) = /p? — q? for anyg € Q, then observe the following
statements.
P); P
Lf (q) is real for each . € Q.
IL f (S) is a complex number for eachs € Q.

Which of the following is correct?

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

c) lis false, Il is true d) Both I and II are false
390. 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, )
391. 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
392. et fx) = SINY_ 1£ D is the domain of f, then D contains

1+¥Vsinx
a) (0,m) b) (=2 m, —m) c) 3m4m) d) (4m6m)
393.Let f:R —» Rand g: R — R be given by f(x) = 3x? + 2 and g(x) = 3x — 1 forall x € R. Then,
a) fog(x) =27x> —18x +5
b) fog(x) = 27x*+ 18x — 5
c) gof (x) =9x% -5
d) gof (x) =9x% + 15
394. The domain of definition of the function

1
f(x)—\/ﬁ

a)R b) (0, ) c) (—,0) d) None of these
395. 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

d) f is a surjection and g is an injection
396.1f f(x) = x2 — 1 and g(x) = (x + 1)?, then (gof)(x) is

,1is

a)(x+1D*-1 b)x* -1 c) x* d) (x + 1)*

397.1f f: R — R satisfies f(x + y) = f(x) + f(y),forall x,y € Rand f(1) = 7,then }*'_, f(r) is
7 7 1 7 1

a) 7" b) # Q) 7n(n + 1) d) %
398.If f(x) = 2x* — 13x2 + ax + b is divisible by x? — 3x + 2, then (a, b) is equal to

a) (-9,-2) b) (6, 4) ) (9,2) d) (2,9)
399. Let f:R = R be a function defined by f(x) = i:i 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
400. . . __sin™}(x-3) .

The domain of the function f(x) = 0 IS

a) [1,2) b) [2,3) c) [1,2] d) [2,3]
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2.RELATIONS AND FUNCTIONS

: HINTS AND SOLUTIONS :

1

(@)
We have,
f(x) =|lx| — 1]
(1= x| if|x] <1
:)f(x)_{lxl—l,iflxhl
_ 1—|x]if-1<x<1
ﬁf(x)_{le—l,ifxs—lor,le
1+xif—1<x<0
) 1-xifo<x<1
= fx) = —x—1,ifx < -1
x—1ifx>1
(@)
We have,
2logiox +1
F) = 108100 » (— ")
f(x) is defined if

2lo x+1
g10 >

x > 0,100x # 1 and — 0

=>x>0,x# 107%2and 2logpx +1<0
= x < 0,x # 1072 and log;o x < —%

= x>0,x #1072 and x < 1071/2

= x € (0,107?) U (1072 U> 1071/2)

(b)

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

And9—x2>0 > -3<x<3

2<x<3
(d)
The given function is

x,x =0
ﬂx)=|x|={xx<0

And f: R — R, then it is clear that function is
neither one-one nor onto.
(d)

Given, f(x) = \/%

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

= fof(x) = -
R

- \/%x is an imaginary.

Hence, no domain of fof (x) exist.

Thus, the domain of fof (x) is an empty set.

()

We have

flx+1)+f(x—1) =v2 f(x) forallx € R ...(J)

Since,

10

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
fx+2)+fx=2)+2f(x)

=V2{f(x + 1) + f(x - 1)}
flx+2)+ flx —2) + 2f(x) = V2{V2f ()}
[Using (i)]
fOe+2) +f(x=2) +2f(x) = 2f (x)
=>f(x+2)+f(x—2)=0forallx eR
Replacing x by x + 2, we get
fx+)+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 €R
Hence, f(x) is periodic with period 8
(9
D3y =11,2,3,5,6,10,15,30}
f(2,5,15) = (2+5).(5' +15)

=10 (30+15)
=10.{Z

( 2+ 5=LCMof(2,5) =10 and 5’

_30)
=

=10(6 +15) =10.30 =10
(@)
For f(x) to be defined
5x — x?

>1=>x2-5x+4<0
>x—-4)x-1)<0 ~x€[1,4]

(9

In the given options only option (c) satisfies the
condition of a function.

Hence, option (c) 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(®) = f&* +5) = 2(x* +5) - 3
=2x3+7
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Let h(x) = fog (x). Then, h(x) = 2x3 + 7
Now,

hoh™1(x) = x

= h(h™(x)) =x

1/3

S 2 OP +7 = x = h1(x) = (x _ 7)

2
11 (a)
For x € (m,3 m/2), we have
-1 <sinx<0
=20<1+sinx<landl<(2+sinx) <2

o [sinx] = —1,[1+sinx] =0and [2 + sinx] =1

= f(x) = [sinx] + [1 + sinx] + [2 + sinx]
=-14+0+1=0
For x = m, we have
[sinx] =0,[1+sinx] =1and[2 + sinx] =2
ff(xX)=04+142=3
Forx = 37” we have
[sinx] = —1,[1+sinx] =0and [2 + sinx] =1
A f)=—-140+1=0
Hence, range of f(x) = {0, 3}
12 ()
We know that two functions f(x) and g(x) are
identical, if their domains are same and
fx) =g(x)
Clearly, f(x) = g(x)
Now, D; = Domain (f) = (3, )
And, D, = Domain (g) = (—,2) U (3, )
~ Dy N Dy = (3,)
Hence, f(x) = g(x) for all x € (3, )
13 (d)
We have,
1
1—ex'>0
1

1, 1 1
Sexr <1l2>-—-1<0=>-<1>x
X X

€ (—,0) U (1, 0)

14 (c)
fla)=a
aa? 3
> a+1_a

= aqa’*=a*+a

1
> a=1+- (~a#0)

15

16

17

18

19

(b)
We have,
-1,-2<x<0
f(x)z{x—1,0<xS2
Since x € [—2, 2], therefore |x| € [0, 2].
Consequently
f(x]) = |x| —1forallx € [-2, 2]
—x — 1,forall x € [-2,0]

= flxh = x — 1,forall x € [0, 2] - (D)
-1, —2<x<0
Now, f(xD={"", ToILe,
1, —-2=<x<0
=>|f)]={1-x, 0=<x<1 .. (i)
x—1, 1<x<2

From (i) and (ii), we get

g(x) = fxD) + If ()]

—x—1+1, -2<x<0
=>g(x)={x—1+1—x, 0<x<1
x—14+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, glx)=x%2+1
gif ()} =gx—-3)
= 10=(x-3)2+1
= 10 =x2+10 — 6x
= x(x—6)=0=>x=0,6
(c)
We have,
g(f(x)) =8

=>g2x+3)=38
>2x+3)?+7=8=2x+3=+1=>x

=-1,-2
()

Given, f(x) = \/ﬁ

For domain of f(x),

= 4—x2>0

= x? < 4

= —-2<x<?2
~ Domain= (-2, 2)

(b)

Given, f(0)=1, f(1)=5 f(2)=11
Let the second degree equation be
f(x) =ax®*+bx+c
f(0)=04+0+4+c =>c=1 . ()
f()=a+b+c = 5=a+b+1
= a+b=4 .. (i)
fQ)=4a+2b+c =4a+2b+1=11
= 2a+b=5 ... (iii)
On solving Egs. (ii) and (iii), we get
a=1 b=3
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20

21

22

23

24

25

. The required equation is
fx)=x*+3x+1

(c)
We have,
2000
{x + 1}
xl+ o 2000
= [x]
2000
* 2000 Z (Gc+7) =[x +r])

200 x+r 2000

£,72000 ]+M;(’C‘["D
[« [x+7]= [ 1+7]

N {x+71} 2000([x]
= [x] + 2, 72000 = [+ 550 = [+

=X
(o)
We have,
€ [-2,2] = |x] €[0,2]

S fxD =lIxl -1
Now,
flx)) =x
:>|x|—1=x:>—x—1:xforxS0:>x:—%

Hence, {x € [-2,2]:x < 0and f(|x]) = x} = {— %}
(@)
Since the function g(x) = cos x is an even
function and h(x) = log(x + \/xz—-l-l) is an odd
function
Therefore, the function goh (x) = cos(log(x +
x2+11is an even function
(@)
Given
f(08) =4+ 4sin0 —3sinH

=4 — (3sin® —4sin®0) = 4 —sin30
= Period of f(0) = 2?”

(d)
Given, f(2x + 3) = sinx + 2*¥
Put x=2m—n

f[2(2m —-n)+ 3] =sin2m —n) + 22m-n
=  f(4m—2n+3) =sin(2m —n) +22m"
(b)

x+2
We have, f(x) =

x?>—8x—4

For f(x) to be defined, we must have
x?—8x—4#0,ie,x#4+25

« Domain (f) = R — {4 — 2V/5,4 + 2V/5}
Lety = f(x). Then,

26

27

28

29

30

31

32

x+ 2
Y= —ex—4
>x2y—By+Dx—(4y+2)=0
By +1) £/(8y + 12+ 4y(4y + 2)
= %
(8y +1) +/80y2 + 24y + 1
= %
For x to be real, we must have
80y2+24y+1>0andy # 0
= 20y +1)(4y+1)=0andy # 0
:ys—lor,yz—%,yiO

4

=y € (—00,—-1/4] U [-1/20,0) andy # 0

For x = —2, we have y = 0 and —2 € Domain (f)
Hence, range (f) = (—o0,—1/4] U [-1/20, )
(d)

Since f(x) is a periodic function with period

2 /5. Therefore, f is not injective. The function f
is not surjective also as its range [—1,1] is a
proper subset of its co-domain R

(b)

It is clear from the given options that

cosv/x + cos? x is not periodic.
(b)

Given, f(x) = [2x] — 2[x],Vx € R
If x is an integer, then

fx)=0

And if x is an integer, then

f(x) is either 1 or 0.

~ Range of f(x) = {0, 1}

(b)

Since, g(f(x)) = Isinx|

= g(sin®?x) = |sinx]|

=  g(sin?x) = /sin?x g(x) =+x
(b)

We have,

f:[2,0) > Bsuchthat f(x) =x2—4x+5
Since f is a bijection. Therefore, B = range of f.
Also, f(x) =x?—4x+5=(x—2)*>+ 1forall
X € [2, )
Therefore, f(x) > 1 for all x € [2, ). Hence,

= [1,00)
(a)
f(x) is defined, if
—(logy x)? + 5(log, x) —6 > 0and x > 0
= (log, x)2 — 5(og,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)

()
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33

34

35

36

37

5

= f(x +10m) = sin {sin (g + 27'[)}

- - x —
= f(x +10m) = sin {sm (E)} = f(x)
Therefore, period of f(x) is 107.
()
The function f(x) = [log;, (

f&+1mﬂ=gnhn€+1mv}

5x—x2
4

) is defined, if

5x — x?

Tzl:Sx—x2—420 = x €[1,4]
=~ Domain (f) = [1, 4]

(b)

Since,—1 <cos3x <1
= 1< —cos3x <-1

> 3<2—-cos3x <1

1
5> —-<——-x1
37 2—cos3x

~ Range of f is E 1].
()

We have,

x, if x is rational
fx) = {1 — x, if x is irrational
If x is rational, then f(x) = x
SF(F) = F@) = x
If x is irrational, then f(x) =1 — x
Sff@)=fA-x0)=1-(1-x) =x
Thus, f(f(x)) = x forall x € [0, 1]
(<)
Lety =

1+x2

>x2y—x+y=0

For x to be real
1-4y2>0

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

- (1-5)(h) =0

1< <1
= —— —
2=Y=3

_ e[ 11

(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

38

39

40

41

42

1 1—y y
2> —— =
x2y 1-y
Now,
X ER, = ’Lisreal=>L20=>0Sy<1
1-y 1-y

Therefore, range of f(x) is [0,1). Hence, A = [0, 1)
(©

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
2

. x —
w1 Y
xZ4+1 1f >0
=1 = —
s 5 ory
1 1-—
— Yo, |2
x2 1-y
Now,

’1zyisreal :»1yTy20=>0Sy<1

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(rrx)+(x)}
— atann’xa{x}
Hence, period of f(x) is 1.
(@)
For f(x) to be defined
x—1>0and2x—-1>0and2x—-1+1
=>x> 1,x>% andx # 1

>x>1
Hence, domain is (1, o).
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43

44

45

46

47

(9
We have,
f(x) = sinx and g(x) = x?
» fog(x) = f(8(x)) = f(x?) = sinx?
(d) .
X

£ = f0) =3|r (5)] + )

= cos (logx).cos (logy)
— % [cos (log (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) = —logpz(x — 1) _ logoz(x — 1)
—x?+3x + 18 x?—3x —18
f (x) is defined, if
logos(x — 1)
x?—-3x—-18 "~ 0
logos(x —1) = 0 and x? — 3x
= OR — 18
loggs(x —1) < 0and x? —3x — 18 < 0
>0
l1<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.

Here, f(x) is not differentiable at x € [ and above
two cases are also not satisfied by f(x).

~ f(x) = [x] is neither even nor odd.

()

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

1 (6x—4>>06x—4
084 6x +5 "6x + 5

1 (6x—4><06x—4
=

084 6x +5 "6x +5
6x — 4 6x — 4

_s5

40 > 0 and —

S ext5  Trexgs o landx#F
9

N <0t andx % _
6x +5 anéx=-¢
=>6x+5>0,

>0and6x+5#0

>0and 6x+5#0

"6x + 5
6x — 4

6x +5

>0andx # —
and x 6

48

49

50

51

52

53

=>6x—4>0andx¢%
>2 andx 22

= — .

x>z andx #—

= x € (2/3,)

(9

R is not anti-symmetric.

(d)

Given,n(A) = 4andn(B) = 6

Here, n(B) > n(A4)

Since, the function f is one-one and onto.

~ Required number of ways

=6p, = ; = 360

(d)

We have,

e e
(o

(d)

We have,

f(x?) = Ix? = 1] # |x = 1]* = [f(0)]?
flxD = x|l =1 # [x = 1] = |f ()]

and,
fc+y)=lx+y—-1#Ix—-1+[y-1]
#f)+f)
Hence, none of the given option is true
(d)
Given,
f+y)=f)+f»)
For x=1, y=1 weget
f@Q=fMD+fQ)
=2.f(1) =10
Also
fB=f2)+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
= lc —al > 0= aRc
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54

55

56

57

58

59

60

Thus, R is also transitive.

(@)
15 _1-1
Ty R EEE:
= flf]=x
= fe)=f"1(x)
(b)
Given, f(x) = log(x + VxZ + 1)
@)+ f(=2)
=log(x +vx2+1
+ log(—x + \/T-I-l)
=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) = x?> + x

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

having its vertex at (— % - i) So, f is a many-one

into function
ALITER We have, f(0) = f(—1) =0
So, f is many-one
2
Also, f(x) = x2+x = (x +%) —iz —%forallx
= Range (f) = [—1/4, o] # Co-domain (f)
So, f is into

(9
We have,
1
T1 =1 and T2 = §
Clearly, Ty = 3T,
(9
Llet x+y=u and x—y=v

u+v u-v
= X=T and y=T

u+vy,u—v
fa) =(5) ()
The arithmetic mean of f(u, v) and f (v, u)
_f@v) + f@w
2
e
2

(<)
Since, f(x) = x — [x] —%

61

62

63

64

66

67

Also, f(x) = %

1 1
2=x k=3
=> x—[x]=1
> (1} =1 [+ x = [x] + {x)]
Which is not possible.
2 {x ER:f(x) = %} is an empty set.
(b)

We know that |sin x| + | cos x | is periodic with
period %

~ f(x) = |sin 3x| + |cos 3x| I periodic with period

T
6
(d)
Given,
fO) =x—[x]

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

fFlx)=2+x
(a)
We have,

1
fx) = (E)
Since, sin x is a periodic function with period 2 m.
Therefore, f(x) is periodic with period 2 7. We
also know that every function can be uniquely
expressed as the sum of an even function and an
odd function

sinx

Hence, option (a) is true.

(d)
Given, f(x) = Vx
f25) 25
f6) + (1) Vie++1
5
Tirl

(a)
The even extension of f(x) on the interval [—1, 1]
is given by

_( f(x) for0<x<1
g<x)_{f(—x)for—1£x<0
= g(x)
_{ 3x2 —4x +8log(1+ |x|) for0<x <1
T 3x2 4+ 4x +841log(1+|x]) for—1<x<0

()
2
Lety =

x2+x+1
>x2(y-D+x(y-1D)+(@y—-2)=0,VXxER
Now,D >0 = (y—1)?—-4(@y—-1)(y—-2)=0
= (¢-D{y-D-4(r-2)}=0
= y—-1D(3y+7)=0
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68

69

70

71

72

73

—_ 1
w|\]44.

= 1

(@

We observe that

IA
<

IA
wl 3

Period of sin (H) is 2 _ 4, Period of cos ®is
2 /2 2

2n _

/2 -

So, period of sinnz—x + cos % isLCM of (4,4) = 4

(b)

We have,

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

1 1 2 %) = 1 1{1—COS4X}
= = _—— = —_—l—_—
f(x) 2(sm x > 2
—3+1 4
=1 4cos x

Since cos x is periodic with period 2 . Therefore,
cos 4 x is periodic with period /2 and hence f (x)
is periodic with period 7 /2
()
Given, (x,y) © x? —4xy +3y2 =0
Or(x,y) @ (x—y)x—3y)=0
(i) Reflexive

xRx=>(x—x)(x—3x)=0
=~ It is reflexive.
(i) Symmetric
Now, xRy © (x —y)(x —3y) =0
And, yRx © (y —x)(y —3x) = 0 = xRy # YyRx
=~ It is not symmetric.
Similarly, it is not transitive.
(b)
We have,
f)=Ex-DE-2)(x-3)
=>fD=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
(©
Since, f: X = Y and f(x) = sinx
Now, take option (c).

Domain = [0,%], 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.

)

74

75

76

77

78

79

Since, f:R — R suchthat f(x) =37*

Let y; and y, be two elements of f(x) such that
Vi=DX2

= 371 =32 =
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.

x1=x2

. L d
On differentiating w.r.t. x, we get d—i =

—37*log 3 < 0 for every value of x.

~ Itis 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

(@)
Let f(x) = y. Then,
3x+2 N _3y+2
5x—3 2 YT5y-3

3y+2 3x+2
. -1 _ -1 _
R e Y A R

= f(x) forall x

()
. _ V4—x?
leen,f(x)—m

For f(x) tobe defined4 —x? >0; —1<2—-x <

and2—-x#0

= —2<x<21<x<3andx #2

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

(a)

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

-1<|x—-1]-2<1

=>1<|x—-1]<3

>1<(x-1)<3o0r,-3<x-1<-1

>2<x<4or,-2<x<0>x
€[2,4]U[-2,0]

(a)

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

—1<[secx] <1

=>—-1<secx<?2

=>2m7r£x<2mn+g,mEZor,x
=2n+1mn,nez

>x€f{x:x=02n+1n,nez}

U{x:2mrn<x<2mmn+mn/3,meZ}

(d)

For domain of sin"*(logs x)

—1<logzx<1
= 371<x<3
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80

81

82

83

- Domain of sin"*(logs x) is E, 3].
(b)
We have,
)
fix x) = T
1 1\°
:f(x+—)=(x+—> -2
X X
:>f(y):y2—2,wherey=x+§
Now,
= +1 #0
y=x+_.x
Sy=>2or,y< —2=|y|=2
Thus, f(y) = y? — 2forall |y| = 2
(@)
. 2 2 H
Given, f(x) = sin®x + sin (x+§)+

Vs
COS X COS (x + ;)

T
=sin®x + [sm X COS § + cos x sin

A
+ cosx [COS X COS §

. . ﬂ]
— Sin x Sin —
3

2
d

sinx \/§
=sin?x + + cos x.—
2 2
N cosx 3
C0s X |— sinx. —
o, +sin2x+3coszx
= sin?x 2 2
, V3
+ sin x cos x. 7
cos’x V3
— sin x cos —
2
_SSian coszx_S
4 4 4
5
gof @) = glf] =g (%) =1
(given)
(@)
We have,

] ) )

T T
0 szcoszx <7 forall x € (—o0, ) = f(x)

€ [1LVZ]
(d)
We have,
x| _ -x eX — e~ %
e e -
f(x):ex+e—x=€x+e_x’ xZO
0, x<0

= f(x) is many-one into as range (f) = [0, )

84 (b)
Given, f(x)=(x—-1(x—-2)(x—3)
= f=f2)=fB)=0
= f(x) is not one-one.
For each y € R, there exists x € R such that

fx)=y.
Therefore, f is onto.
85 (¢)

n-1 .
— ,when nis odd

Given, f(n) =1 2

n .
- 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 y
— > —
2 27X

Again, x,y € N and both are odd.

Then, f(x) = f(¥)
x—1 y-—-1
= =
2 2
xX=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.

(a)
Since 4/cos(sin x) exists for all x € R and

-1 1+x2
sin
2x

86

) exists for x = +1. Therefore,

f(x) = \/cos(sinx) + sin™! (1;—);2) is defined for
x € [-1,1]
87 (a)
_ 10+x
Here, f(x) =log o

Given that, f(x) =k f (1(2,8322)

= log o = k- log{ “oona?

B 10 + x\°

= klog(10 _x>

0+ x 10 + x
= loglo_x:2k10g10—x
. k=05
88 (d)
. n?,  ifnodd
Since, f(n) = {Zn +1, ifniseven
fO=1%=1 f@=2+1=5
f@=5"=9 fW=2+1=9
fB)=f#

=~ f is not injective.
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90

92

93

94

96

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

(@
x+2 2242
x—1
R f)=x
(o)

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

LU

3< <1
_X_3

~ Domian of fog is [—3,%]-
(b)

g(x) = 1+ x — [x] is greater than 1 since
x—[x] >0,

flgx)}=1
(c)
We have,
f(x) =x—[x]

x—n, ifn<x<n+1
:f(x)={ n—n=0, ifx=n
Thus, f(x) is a many-one function
Consequently, f ~1(x) is not defined
(@)

Given, P(x) =x+ax+b
P(10) =10+ 10a+b=10+5=15
And P(11)=11+1la+»b
=11+5+a=16+a
P(10)P(11) = P(n)
= 15(16+a)=n+na+b
= 240+ 15a=n+na+5-10a
= n+4+na—25a-235=0
(@) 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 — 254 — 235 =0
= a= gwhich is not integer.

(d) Whenn = 165
165 + 165a — 25a — 235 =0

1 o .
= a=; which is not integer.

(@

,wheren € Z

97

98

99

100

101

We have,

fof1(x) = x forallx € (—,2]
> (') =x

= 4f 7)) - {f 10} =x

= {1 —4f () +x=0

S fi() = 2EVIO T '126_4x= 2+Vd—x

S lx)=2-V4d—x [v—o<f(x)<2]
(b)

We have,

fx)=(@a—-xmY"neN
= fof (x) = f(f(x))
= fof (x) = f((a—x™*™)

= fof(c) — [a _ {(a _ xn)l/n}n]l/n

= fof (x) ={a—(a—x™"}/" = (x"M)/" =x
(d)

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

Clearly, f(x) is defined, if

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

(d)

Since f:R = R and g:R — R, given by

f(x) =2x—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=T
3
= fip) =22

Thus, f~1is given by f~1(x) = xTHfor allx €R
Similarly, g='(x) = (x — 5)%/3 forallx € R
Now, (fog)™(x) = (g7 of ") (x) = g7 (f 71 (x))

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

1/3
- (%)
() i

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 (Z—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)
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102

103

104

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

Y
70O, D
X' + t X
_i/ 1
+(0, 1)
Y/
(b)
For domain of f(x),2 — 2x — x> >0
= x>+2x—2<0
> -1-V3<x<-1++3
(c)

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

1 1
fQ), ifz<x<—
= fogoh (x) = 2 1\/2
f(2), ifx= ﬁ
(sin‘l(l), if% <x< L
= fogoh (x) = \1/5
. g oo _ L
ksm (2), 1fx—\/E
r ifl <x< i
= fogoh (x) = 2 V2

Does not exist, ifx = ﬁ
Thus, option (a) and (b) are not correct
Now,

hofog (x) = 2sin"1[x?] and, hogof (x) =
2[{sin~ x}?]

= hofog (x) = 2sin1 0

and
hogof (x)
1 ]
vZszsuz:uﬂ=o
and
=2x0 1.1
27772
> m/6 <sin"lx <mn/4
= [{sin™1x}?] =

= hofog (x) = hogof (x) forall x € [1}2,1/\/5]

(9
Let x,y € N be such that
fG)=fW)

>x2+x+1=y+y+1
S@x—-yY)x+y+1)=0
>x=y [“x+y+1+0]
~ f:N — N is one-one

105

106

108

109

110

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
flx) = xzsin(l),|x|<1
2x
x|x|, x| =1
—-x?, x<-1
xzsin(i),—1<x<0
2x
0, x=0
T
2 ein (2
x 51n(2x),0<x<1
\ x?, x<1
( —(—x)?, —x<-1
T
)2 cin [ ——) — —
(—x) sm(_zx), 1<—-x<0

0, x=

= f(x) =

= f(—x) =<

= f(—x) =<

x?, x< -1
= f(—x) = —f(x) forall x
Hence, f(x) is an odd function
(d)

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

(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 + 2 isa
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+§=>x

T T

E<(4n—1)§,(4n+1)§>

s s
Hence, domain (f) = ((411 -1 > (4n+1) E)
(d)
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We have,

fx) = (25 —x*)1/*

« fof (x) = f(f(x) = F((25 —xH)1/*)

= fof (0 = [25 {25 - xy4}*]
= {25 — (25 —x*")}/*

= fof (x) = xforall x

) 1 _ 1

“1of (5) =3

ALITER We have,

() -r{o- )
- (1) 15 ) -

111 (b)
f(x) = sec (In (x+V1+ xz)) = sec(odd
function)=even function
" sec is an even function
112 (b)
We have, f(x) = sin(log x)

SO +f (g) — 2f(x) cos(logy)

sin{log(xy)} + sin {log G)}

— 2 sin(log x) cos(logy)

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

= 2 sin(log x) cos(logy) — 2 sin(log x) cos(logy)
=0

1
399)z 1
16/ 2

114 (c)
The total number of bijections from a set
containing n elements to itself is n . Hence,
required number = (106) !

115 (c)
We have,
3x—1
[ =logos {_ log; (3x n 2)}

Clearly, f(x) id defined if

l (3x—1>>0 d3x—1>0

082 3x+2 an 3x+2

1 (3x_1)<o dx<—2orx >~
= - —
og, 12 and x 3orx 3
3x—1

= 3% 12 <20and x € (—o,—2/3) U (1/3, )

=

3x + 2
2

=> x> —3 and x € (—,—-2/3) U (1/3 — )

= x € (1/3,)
117 (b)

> 0and x € (—o,—-2/3) U (1/3, )

f(x) = | sinx | has its inverse if it is a bijection.
Clearly f(x) = | sinx | is injective if its domain is
[0,7/2]. 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]
118 (b)
We have,
flx) = log(x +x% + 1)
~f=x) + f(x)
=log(x +vx? + 1)
+1g(—x +/x2 + 1)
= f(—x) + f(x) =log(—x? +x2+ 1) =log1 =0
for all x
= f(—x) = —f(x) forall x
= f(x) is an odd function
119 (a)
aRb & a = 2*.b for some integer.
Reflexive . aRb for k = 0
Symmetric aRb < a = 2¥b
= b=2"%a < bRa
Transitive aRb < a = 2F1p
bRc © b = 2k
= a = 2k, 2%z
= a = 2K o aRc
= aRb,bRc = aRc
~ R is an equivalent relation.
120 (c)
We have,

FOF (3) =0 +7(3) = f@ =" 41
Now,
f(10) =1001 = 10" +1=1001 =>n=3
“f(x)=x3+1>= f(20) = 203 + 1 = 8001
121 (b)
We have,
__sin*x + cos*x
fe = x + x%tanx
S Flex) = sin* x + cos* x _
—x + x? tan(—x)
=—f(x)
So, f(x) is an odd function
Obviously, f(x) is not a periodic function due to
the presence of x in the denominator
122 (b)
Since, [b(x + 1)2 +c(x +1) +d] — [bx? + cx +
ad—-8x+3
= 2b)x+(b+c)=8x+3
= 2b=8,b+c=3 =2b=4c=-1

sin* x + cos* x

x +x2tanx
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123

124

125

126

127

(<)

Let f(x)=bx®’+ax+c

Since, f(0) =0 ¢ =0

And f(1)=0=a+b=1
f(x) ==ax+ (1 —a)x?

Also, f'(x) > 0forx € (0,1)

= a+2l—-a)x>0 = a(l-2x)+2x
>0

> a>2x_1:> 0<a<?2

Since, x € (0,1)

f)=ax+(1—-a)x*;0<a<?2
(c)
Put, x =1,— % in given function respectively, we

get
20(2) + f (%) =2 (D)
And  2f(3)+£(2) = -1 ... (ii)

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

(d)
Let p(x) = f(x) —g(x)
_ { X, x €Q
-x,x & Q
For one-one
Take any straight line parallel to x-axis which will
intersect ¢ (x) only at one point.
= ¢(x) is one-one.
Foe onto

As, o(x) = {_x;cxxE(EQQ' which shows

y = x and y = —x for irrational values = y € real
numbers.

~ Range=Codomain

= ¢(x) is onto.

Thus, f — g is one-one and onto.

(b)

We have,

1
y = log, {—logl/z (1 + W) — 1}

Clearly, y will take real values, if

1
—log1/2(1+m)—1>0andx>0

1
zlog2<1+—1>—1>0andx>0
X4

1
:>1+W>2andx>0

1
:m>1andx>0=>x€(0,1)

(b)
We observe that cos™?! (Z_TM) is defined, for

128

129

130

131

S -6<—|x|<2e-2<|x|<6&e|x|<6
2""') is D, = [—6, 6]

Thus, the domain o cos™?! (T

The domain of is the set of all real

1
10g10(3-2)
numbers for which3 —x >0and3 —x # 1, i.e,
x>3andx # 2

Hence, the domain of the given function is
{x:—6<x<6}n{x:x+#2x<3}

=[-6,2)U (2,3)
(b)
We have,
) =1+ sinx _ sinx
fx) = 1—sin?x cos? x

=1+4tanxsecx
o f'(x) = sec® x + secx tan? x > 0 for all
x € (—m/2,m/2)
= f(x) is an increasing function on (—r/2,17/2)
Now,

. ) sinx
Jim £00 = Jim (14 7o) = o0
and,

. ] sin x
x—1>1—m7r/2 f) = x—1>1—r¥rl/2 (1 + 1 — sin? x) -

Hence, range (f) = (f(—n/Z),f(n/Z)) =
(~o0,00) = R

(a)

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 nC,r™
r=1

Here, m=100,n =2

~ The number of onto mappings from A to B
2

— z(_l)z—r ZCr TlOO

r=1
— (—1)2_1'2C1 X 1100 + (—1)2_2'2C2.2100
= 2100 _ 9
(9
Given, f{f(x)}=x+1 ¢
fFO}=x+1
= rG)=t [+ =]

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

)3

3
= f(D= >
(c)
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133

134

136

137

138

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

€oSs x cos 2x — sin 3x sin 4x
(sin9x + sin 7x) — (sin 9x + sin 3x)

= =
f&) (cos 3x + cos x) — (cos x — cos 7x)
) sin 7x — sin 3x
= =
flx cos 3x + cos 7x
2 sin 2x cos 5x
= f(x) =

2 cos 5x cos 2x

= f(x) = tan2x

Since tan x is period with period . Therefore,
f(x) = tan 2x is periodic with period%

(b)

Since f(x) is an even function. So f'(x) is an odd
function

(©

Since, f(n) = 1 + n?

For one-to-one, 1 + n? = 1 + n3
= n?—-n3=0

= ng =n, (*ny+n, #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.

(b)
Given, f(x)=(a—xMY"=g(x)
fof(x) = f(f(x))
1 n1l/n
=|a={@-x} | =la=@-ampm
=x
(b)

Given,r = {(a,b)|a,b € Rand a — b + /3 is an
irrational number}
(i) Reflexive
ara = a — a ++/3 = V3 which is irrational
number.
(i) Symmetric
Now, 2rvV3=2—-+3++3 =2
Which is not an irrational.
Also,V3r2 =3 — 2 ++/3 = 2/3 — 2 which is an
irrational.
2rV3 # V3r2
Which is not symmetric.
(iii) Transitive
Now, v/3r2 and 2r4+/5, ie,
V3-2+V3+2-4V5+3
= 2v3 — 45 + V3 # V3r4+/5
-~ [t is not transitive.
(@)

Given,y=x—-3=>x—-y =3

139

140

141

142

143

145

147

148

R ={(11,8),(13,10)}
= R™1={(8,11),(10,13)}
(d)
Lety=x?—-6x—14 > y=(x—3)?-23

= x==xJy+23+3
=  flx)=+Vx+23+3

f71(2) =+v25+3=-2,8
It means we do not define a inverse function

ff@=¢
(9
3 2x+1 . 2
Clearly, f(x) = /—xz—IOx—ll is defined for all x
except

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

) . (3x\ _ 2m _ 4m

Period of sin (7) =32° 3

And period of sin (Z?x) = 22/—7; =3m

~ Period of sin (Z?x) + sin (%x) = %ﬁ?;ﬂ)
=12n

(d)

Let f(x) = e¥*/2
F(=x) = e)? = gx?/?

And  LQ_1(ox2 2) - ox2
= f)=f(=x)

AC))

B X
(©

n .

) —,nis even
Given, f(n) = {S, n is odd
Here, we see that for every odd values of z, it will
give zero. It 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.
(©
Let f~1(17) = x. Then,
fX)=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
(a)
We have,

X 1,0<x<4

f(x)=|x_| {1 esr<o
» Range (f) = {~1,1}
(b)
We have,
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149

150

151

153

154

155

x?+2x -3
f(x) = (9x + 0.5) log(o5+x) 4x2 —dx —3

Clearly, f(x) will assume real values, if
x?+2x—3

O.5+x>0,0.5+x¢1andm>0

Clearly, f(x) will assume real values, if
05+x>005+x % 1and T2 =3 L g
S+x ,05 +x and —7———
S 1 il (x+3)(x—-1) >0
: —— —
X T My T2 + 1)
> ! ¢1 +
: —— — —
X SXFE X E S

and,x € (—o0,—3) U (—1/2,1) U (3/2, )
=>x€(—1/2,1/2) U (1/2,1) U (3/2, )

(b)
ho(fog)(x) = hof{g(x)}
= hof{y (x? + 1)}
= n{(Vx2 + 1)2 —1)
=h{x>+1-1}
= h{x?} = x?
(b)
Number of reflexive relations of a set of 4
elements= 24°~*
— 212
(d)

Clearly, g(x) is the inverse of f(x) and is given by
L1/3 _ p\ /2
gkx) = ( " )

(d)

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

Clearly, f (x) is defined, if

[x+ 2] #0and [x + 2] # 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, o)
(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.

(d)

We have,

f(x)=[x]=kfork<x<k+1 wherek € Z

157

158

159

160

161

162

163

164

So, f is many-one into

() ,
e o
L fx) =x2-2

()

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

(9

We have,

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

= f(g(®) = g(f(x)) for all x

o f(cx+d)=glax+b)forall x
calcx+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

logio(1+x3)>0=21+x3>102=>x3>0=>x
>0 =x € (0,0)

Hence, domain of f = (0, o)

(d)

Since, (3,3),(6,6),(9,9),(12,12) ER > R is

reflexive.

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

symmetric.

Also, (3,6),(6,12) e R = (3,12) €R

= R is transitive.

(a)

We have,

fx+2) =2f(x+ 1)+ f(x)

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

So, option (a) holds

It can be easily checked that all other options are

not true

(@)
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165

166

167

We have,

( )_10x_10—x+1
F) =T 10=
~fofTi(x) =x

= f(F 1) =x
= f(y) = x,wherey = f~1(x)

100 -107
- =
109 + 10~ x
102 — 1 »
> — =
102V + 1 x
102 — 1 2x10% _ x o,
= —= —_ = = —1
10 +1 2 X —
_ X
T 2—x

= 2y = logy (2 icx) =y = %loglo (ﬁ)

1 X
= f7100 = 310810 (375)
(b)
We have,
fog (x) = /|3tanmx — 3i-tantanz| _ 2

For fog (x) to be defined, we must have
|3tan7'tx _ 31—tan7‘rx| -2 > 0

3

3tannx

tanmx _

=2

=

3
= |t —?| > 2, where t = 3tan7x >

3 3
>t——2=22o0rt——< -2
t t

=>t?—-2t—3>00rt?+2t—3<0
=>(t-3)(t+1)=0o0r(t+3)(t—-1)<0
>t=>30r0<t<1 [+t>0]
$3tann’x23or’3tann’xsl

S>tanmtx = lor,tantx <0
T

T T
Snun+—<rnx<nn+—-ornn——<7mx
4 2 2
<mx<nmneElz
T T T
=>nn+ZSnx<nn+5 or,nn+5Snx
<(n+1l)mnez

1 1 1
:>xe(n+Z,n+§)U(n+E,n+1)
(<)
Let f~1(5) = x. Then,
fx)=5=23x—-4=5=>x=3=f15)=3

g (1) =97'?3)
Letg~'(3) = y.Then,g(y) =3=>3y+2=3=
1

y=3
1
L g M (frB) = 3

(d)
We have,

168

169

170

171

172

f)+g(x) =e*and f(x) — g(x) =e™

x -x eX — e~ X

ﬁf(x)z% 2

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

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

(©

Given, f(x) = %—tan (%),—1 <x<1

Given, domain of f(x) isd; = (—1,1)

For domain of g(x),3 + 4x — 4x? > 0

> 2x-3)2x+1) <0

< Domain of g(x) is d, = [_%E]

and g(x) =

Hence, domain of (f + g) =d; Nnd, = [—%, 1]

(b)

Given, f(x) = 2x® + 3x* + 4x?

Now, f(—x) = 2(—x)® + 3(—x)* + 4(—x)?
=2x% 4+ 3x* +4x% = f(x) ~ f(—x)

=f(x)
= f(x) is an even function.
= f'(x) is an odd function.

(b)

o= e (1511)

1—|x]

-1<

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

> 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.

(b)
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173

174

175

176

We have,
14x 3x + x3
f(x) = log (1—x> andg(x)—1+3x2
3x+x3
~ fog (x)—f(g(x))—f<m>
3 x+x3 1+ )3
2 X
ﬁng(X)=10g % =logm
143 x2
N ) =1 (1+x>2
fog (x) =log\T——

= 3log (1+_x> =3f(x)
1—x
(d)
For f(x) to be defined xT_l =0
=>x>1andx <0
~ Required interval is (—o0, 0) U [1, o).
(9
If f(x) =sinx + [%2] is an odd function, then
f(=x) = —f(x) forallx € [-2,2]

. xZ
= —sinx + |—
a

X2

= —sinx — [—] for all x
a

€ [-2,2]

22
= [7] =0forallx € [-2,2]

2
x
:>OSX< 1forall x € [-2,2]

= a>0anda > x2forall x € [-2,2]

=>a>0anda >4 = a€ (4 )

(b)

(i) aRa, then GCD of a 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

it is need not to be GCD of c and a is 2.

~ R is not transitive.

(b)

We have,

fle+2) =1+[1+{1-fx)}]/°

= fx+A)—-1=[1+{1-fPF]"°

= g(x +2) = [1 - {g(x)}°]"/%, where g(x)
=f(x)—-1

= g(x+224) =[1-{gkx+D}°]/*

=g +22) =[1-[1-{gPr"/>

=>gx+21)=g9x)

=>f(x+2A)—1=f(x)—1forallx €R

=>f(x+21) =f(x)forallx R

177

178

179

180

181

182

Hence, f(x) is periodic with period 2 A

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

1
>
log(Isin xl) =0

- > 1land|sinx|# 0
| sin x |

= |sinx| # 0 [ > 1 forall x]

[sinx| —
SXFNNNE”Z
Hence, domainof f(xX) =R —{nm:n€ Z}

()
x+y
X+y\ T+xy
f<1+xy)_10g 1_1’fi
+xy
_ 1+xy+x+y
_lg(1+xy—x—y>
—1 1+x)A+y)
B "g((l—x)(l—y))
1+ 1+
:log(1—i>+log(1—§)
=fx)+ )
(@)

It is given that f(x) is defined on [0, 1]. Therefore,
f (tan x) exists, if
0<tanx <1

T T

:>nn£x£mr+z,nEZ:>xe 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(1)
= F(2)=22)-3=1

Atn=1,F(1+2)=2F(1) — F(2)

= F@3)=23)-1=5
Atn=2,F(2+2)=2F(2)—F(3)>F(4) =
2(1) =5 = -3

Atn=3, F(3+2)=2F3)—F(4) =2(5)—
(-3)

= F(5) =13

(b)

We observe that /sin~1(log, x) exists for
sin"1(log, x) = 0ie.for0 <log,x <1=20<
x<2>1<x<2

(d)

We have,
_(L,xeqQ

f(X) - {O,X e Q

We observe that for every rational number T
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1,x €
fa+n =1, xeg
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| = ’T

Since cos x is periodic with period 2 . Therefore,
f (x) is periodic with period (2 /2) =&
185 (d)
We have,
gof(x) =ng(x)
=>g(f(®) =ng) = g™ =ng®)
Also, log x™ = nlog |x| (i)
From (i) and (ii), we get g(x) = log |x]|
(b)
Lety = f(x) = 2¥(*-D
= logyy=x2—x>x>—x—log,y=0
1+./1+4log,y 1+.1+4log,y
2 - 2
1-y1+4(x*—x) 1-(2x-1)
B 2 B 2
< 0 domain is not defined

()

187

=

X =

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

189

190 (b)
f(x) =sin*x + cos* x
= (sin? xcos?x)? — 2 sin? x cos?x

1
=1- 5 (sin 2x)?

= 7 + 2 cos 4x
= The period of f(x) = %T” = g
191 (b)
g(f(x)) = (sinx + cos x)? — 1, is invertible (ie,
bijective)

= g(f(x)) = sin 2x, is bijective
We know sin x is bijective only when x € |— g, g]

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

T T
= _— —
1=%=7
192 (a)
Here, f(x) = /sin‘l(Zx) + %, to find domain we
must have,

T
sin™1(2x) + 3 >0

_ it <

(but > <sin7'0 < 2)

m
g = sinT1(2x) <

= sin (— %) <

gzt sne|-L]]
= —— = --Z
2 == TXETY)
193 (d)
I+ 1+ x\°
_ 1+x2| _
f<1+x2>_1°g = 10g(1—x>
1+x2

2
i) =2
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, )

196 (c)
For f(x) to be defined, ﬁ >0

x|

2x

2x

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
fx) =< Ix| if—-1<x<1
[[x]] if1<x<3
When -3 <x<-1, f(x)=[x] = f(x)<O0
When—-1<x<1, fx)=|x] = fx)>0

Whenl1<x<3, f(x)=|[x]] = fx)>0
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198

199

200

201

202

203

~Theset (x:f(x)=0)=(-1,3).

() N
(Fofx = £ (=)

=,

()1
x

= (fofOf)x=f(f0f)x=f(x)=x_1

(fofof ...19 times)(x) = %
()

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

« (2% x 3) = Sum of positive divisors of 2¥ x 3

k
= f(2k x3) = Z(zr X 3)
=0

= f(2¥x3)=3+2x3+22x3+--+2Fx3

2k+1 -1
= f(2kx3) =3 <ﬁ> =3(2k*1 - 1)
(a)
We have,
x2, 0<x<1
) = xlxl = {—xz, -1<x<0

The graph of f(x) is as shown below. Clearly, it is
a bijection

Y
"JyXIXI
-1,0
X ( g ) . -
/ (1,0)
Y'
(b)
Foe domain of given function
X2
—1<log,—<1
X2
= 2—13732 >1<x*<4
= |x|<2and|x| =1
= x€[-22]-(-1,1)
(<)
Given, f(x)=ax+b, glx)=cx+d

flg()} = g{f ()}

204

205

206

207

208

flex+d) = glax + b)

a(cx+d)+b=clax+b)+d
ad+b=bc+d
f(d)=g()

=
=
=
=

(c)
Since ¢(x) = sin* x + cos* x is periodic with

period /2
=~ f(x) = sin* 3x + cos* 3x is periodic with period

1(71)_71
3\2/ " 6

(b)
We have,
1 3 3
-1 (22) r - 2222
= fog (x) = f(g(x)
3x+x3
= fog (x) =f<m>
3 x+x3
S e
T 1432
) (1+x)3
_ og{—( . _x)3}
1 3 1
() - a2
=3f(x)
(b)

For choice (a), we have
fG) =f()xy€[-1,)
Slx+1ll=ly+ll=2x+1l=y+1=x=y
So, f is an injection
For choice (b), we obtain
5 1 5
9@ =3 andg(3) =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.
f9@) = F(xD
= [x] = [x]

=0
(@)
We have,
logoslx — 2|
fx) = 03T

We observe that f(x) assumes real values, if
logo 3 |x — 2|
|x|
= logozlx —2| = 0andx # 0,2

= |x—2[<landx # 0,2

>0and|x—-2|>0
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209

210

211

212

213

214

=>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
=>2<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

(@)

We have,

fx+2y,x=2y)=xy ..(0)

Letx + 2y = uand x — 2y = v. Then,

_u+tv dy = u—v
x=——andy=—;
Substituting the values of x and y in (i), we obtain
u? — 2 x2 — y2
y
fv) = ——— and f(x,) =~
()
Given, f(x) =y = (1 — x)1/3
= y3=1-x
> x=1-y3
) =1-%°
()
We have, f(x + 2y,x — 2y) = xy
(1)
Let xX+2y=uandx—2y=v
Then, x=uT+v and y=ﬂ

4
Subtracting the values of x and y in Eq. (i), we

obtain

fwv) =
(d)
Given, f(x) = 5**=%) for f:[4,0[- [4,00[
At x =4
f(X) =5404-4) =1
Which is not lie in the interval [4, oo[
. Function is not bijective.
Hence, f~!(x)is not defined.
(b)
Given, f(x) = x3 + 3x — 2
On differentiating w.r.t. x, we get

u? —

8

2 2

xm=y

8

‘172
= flxy) =

f'(x)=3x%+3
Putf'(x) =0 =3x2+3=0
= x?=-1

= f(x) is either increasing or decreasing.
Atx=2,f(2)=23+3(12)—-2=12
Atx=3,f(3)=33+3(3)—2=34

~ f(x) €12,34]

215 (b)
We have,
1—cos286
f(8) =sin?6 = —

~ f(0) is periodic with period 22—71 =7

(©)

. . 2T
Since, period of cos nx = —

216

And period of sin (E) =2nm

= Period of == r,tx is 2nm
Sll’l(ﬁ)
= Z2nt=4m > n=2
217 (c)

Given, f(x) = x3+5x + 1
Now, f'(x) =3x>+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) = —coand lim = o0

X—>—00 X—00
~ f(x) takes every value between —co and oo
Thus, f (x)is onto function.
218 ()
The function f(x) = S

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

is defined for all

1
2—c053x=yandy>0
1
=>2—cos3x=—
2y—1 1 2y—1
= cos3x = 4 =>x=—cos‘1< 4 )
y
Now,
x € R, if
2y—1
-1< 4 <
y
1
>-1<2--<1
y
1
>-3<--<-1
y
1 1

>3=2-=21=>35<

3
()
Given,A = {2,3,4,5,....,16,17,18}
And (a,b) = (c,d)
~ Equivalence class of (3,2) is
{(a,b) € Ax A:(a,b)R (3,2)}
={(a,b) € A X A:2a = 3b}

={(a,b)€AxA:b=§a}

y<1=ye[l1/3,1]

<

219

Page |50



220

221

222

223

224

225

{(aéa):a EAX A}
={(3,2),(6,4),(9,6),(12,8),(15,10), (18,12)}
~ Number of ordered pairs of the equivalence
class=6.
(9
Given functionis f(n) = 8—"P,_4,4 < n < 6.1tis
defined, if

1.8—n>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) =f(x)+f (i)

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
> f(A)=4"—165=4"—1

> 4" = 66

The quality does not hold true forn € Z.
Therefore, f(x)=x3+1

Now, f(6)=63+1=216+1=217
(b)

Since, the graph is symmetrical about the line=
x =2

= fC+x)=f2-x)

()

We have,

-1, x<0
-]

0, x=0 and g(x) = x(1 — x?)
- fog () = f(g(®))

1, x>0
-1, ifg(x) <0
0, ifg(x)=0
1, ifg(x) >0
-1, ifx e (—1,0) U (1,)
0, ifx=0,+1
1, ifx € (—o0,—1) U (0,1)

= fog (x) =

= fog (x) = {
(b)

Reflexive xRx
Since, x% =x.x
x? =xy

226

227

228

229

230

Transitive, xRy = x? = xy
And yRz=>y?=yz
Now, x2y? = xy?z = x? = xz
= xRz
~ It is transitive.
()
We have,

L TX
f(x) = sin (n —

. . X X . . .
Since sin (ﬂ) and cos (7) are periodic functions

1)+cos(§),n€2,n> 2

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]
9(x) = {f(—x) for x € [0, 4]

S g(x) = { e* +sinx forx € [—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
3x—1
f(x) =\/1—2x+25in‘1( 5 )
For domain of f(x),1 —2x > 0and -1 < 2 <

1

= xS%and—ZSBx—lSZ

1 1
= xS;amd—;SxSl

~ Domain of f(x) = |— : 1]

3’2
(9
We have,
f(x) =log(xs3y(x* — 1)
Clearly, f(x) is defined for x satisfying the
following conditions
Dx?—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
(=2,-1) U (1,)

Page |51



231 (b)
x2—6x+7=(x—-3)-2
Obviously, minimum value is —2 and maximum is

0,
232 (d)
We have,
fof'(x) =x
= (1) =x
= f(y) = x wherey = f~1(x)
ey_e_y ey_e_y
Trer T P ey Tr 2
2eY x—1
= =
—2eV x-—3
:ezy—x_l
3—x
1l (x—l)
>vy=-
Y 2 o8 3—x
R ‘1()—11 (x—l)
fr@) =7log\3
233 (b)
X
fO) =53
1-x 4x
1— =
fA=0+f®) =57 Y w i
_ 4 N 4x _ 2 N 4* _q
T 4424 4x+2_2+u 4% 42
By putting x = — z 3 28
yp & 97797797’ """ 97

And adding, we get
(57 + 1 7) + o1 (57) =90
234 (c)

leen' f(x) - 2 cos 2x cos x—2 sin3x sin4x
(sin9x + sin 7x) + (sin 9x + sin 3x)

2 sin 8x cos x—2 sin 6x cos 3x

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

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

- 2 cos 2x cos 5x = tan 2x
= Period of f(x) = g
235 (d)
gof = g{f(x)}=g(x*) =x*+5
236 (b)
We have,

f(x) = logax—s5(x? — 3x — 10)
For f(x) to be defined, we must have
x?—3x—-10>0,2x—5>0and2x — 5 # 1

5 5
:(x—S)(x+2)>O,x>§and§ and x # 3

=2>x>5=x€ (5 0»)
237 (c)
Since, f(x) is an even function therefore its values

238

239

240

241

242

is always greater than equal to 0 and we know

~ Required range is [0, 1).

(d)

We have,

f&®) =1x? = 1] # |x — 1> = [f(0)]?

flxD = [lxl = 1| # lx = 1] = |f ()|

And,

f+y)=lx+y -1 #[x -1 +[y - 1]
=f)+ 1)

Hence, none of the above given option is true

(d)

We have,

fx+2) =2f(x+ 1)+ f(x)

— ax+2 -2 ax+1 + a*
=a*(@®>—-2a+1)=a*a-1)?=(a—1)?f(x)
So, option (a) holds

It can be easily checked that options (b) and (c)
are also true but option (d) is not true

(b)

[t can be easily seen that f: A — A is a bijection.
Let f(x) = y. Then,

fx)=y

=>x2—-x)=

=>x2-2x+y=0

=>x2-2x+y=0

2+/4—-4y

: -e,—
g 2

>x=1x1-y

[+ x <1]

>fty)=1-1-y

Hence, f1:A - Ais definedas f~1(x) = 1 —
Vi—x

(d)

We observe that
. . X ., 2T . X .
Period of sin = is — = 4, Period of cos —is
2 w2 3
2

/3
and,

Period of tan —
eriod of tan— is / 7
~ Period off(x) = LCM of (4,6,4) = 12

(o)
We have,

x4+ x™"

f(x) = lim ——

x—oo x™ 4 x1

x*n -1
= f() _}l—r}c}oxzn+1

<1

_0-1
041

=-1if—-1<x
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243

244

245

246

247

If |x| > 1, then x?™ - cwasn — ©

1
f(x) = lim _ﬁ=1_0,=1,if|x|>1
x—>001+x_1n 1+1
If |x| = 1,then x?" = 1
) L xzn—l_l—l_
RRAC i e T i
Thus, we have
-1, if |x] <1
fx)=40, if x| =1
1, if[x]| >1
(c)

R={(1,3),(4,2),(2,4),(2,3),(3,1)}is a relation
on

A =1{1,2,3,4},then

(a) since, (2,4) € Rand (2,3) € R,so Risnota
function.

(b) since, (1,3) € Rand (3,1) € Rbut (1,1) € R.
So, R is not transitive.

(c) since, (2,3) € Rbut (3,2) € R,so R is not
symmetric.

(d) since, (4,4) € R, so R is not reflexive.

(@)

We have,

fx) = 17 Cox g + 273 Pyy s

Clearly, f(x) is defined, if

16 —x>2x—1>020—-3x>4x—5>0and
x€Z

=>x €{1,2,3,45},x€{2,3}andx € Z

= x € {2,3}

~ Domain (f) = {2,3}

(d) _

Given, f(x) = e?* and f: R — C.Function f(x) is
not one-one, because after some values of x(ie, )
it will give the same values.

Also, f(x) is not onto, because it has minimum
and maximum values —1 —iand 1 + i
respectively.

(a)

For f(x) to be defined,

x—4>0and6—x=>0 = x=>4 andx <6
Therefore, the domain is [4, 6].

(d)

We have,

hogof (x) = cos™*(|sinx|)

and, fogoh (x) = sin? (\/ cos™1 x)

Clearly, hogof (x) # fogoh(c)

Thus, option (a) is not correct

Now,

248

249

250

251

gofoh (x) = |sin(cos™! x)|
= |sin (sin‘1 J1- x2)| =1—x2
and, fohog (x) = sin?(cos~1/x)
=1 — cos?(cos~t+/x)
= fohog (x) = 1 — {cos(cos™! \/})}2 =1-x
~ gofoh (x) # fohog(x)
Thus, option (b) is correct
Also,
hogof (x) = cos (| sinx|) and, fohog (x)
=1—-x
~ hogof(x) # fohog(x)
Thus, option (c) is not correct
Hence, option (d) is correct

(a)
We have,

22X +27%
o) ===

Sfxe+flc—y)

2XVY 4 27Xy QXY 4 pmAHY

= X
2 2
22X 4 272V 4 22V 4 272X
> fx+yfx—y) = 2
= fx+y)f(x—y)
1[2%% 4 272x 22y 4. 272Y
B E( 2 2 >

S fGHy) [ (=) =5 (F@0) +F (29}

(b)

R ={(a,b):a,b € N,a—b =3}
={[(n+3),n]:n € N}
={41),(5,2),(6,3),....}

(a)

Clearly, f(x) = sin™! {logg g)} exists if

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

(@

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

1—x
>1-x>04—x2>0and1—x#0
>x<1l,x€(-2,2)andx #1=x€ (—-2,1)
~ Domain (f) = (—2,1)

Now, for x € (—2, 1), we have

(=)
—oo < log <

1—x

= —1 Ssin{log( f—x2>}g 1=-1<f(x)

>04—x?>?>0and1—x#0

<1
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252

253

254

255

256

257

258

259

Hence, Range (f) = [—1,1]

(@)

Given, f(x) = ?;C:Z and fof(x) =x
ax+b

=z f (cx + d) =

(=) vh
Eo)ra

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

=
(<)
If f:C - C given by f(x) = % is a constant
function, then

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

ax+b

= = Aforallx € C

cx+d
=2>(a—-A)x+(b—-2Ad)=0forallx e C

=>a—/1c=0andb—,1d=o=>§ g:ad=bc
(d)

Periods of sin A x + cos A x and |sinx| + | cos x |

2T s .
are —= and 3 respectively

n—zn:1—4
“o = =
(b)

We have, f(x) = /log;¢ x?

Clearly, f(x) exists, if
logicx?>0=>x?>21e|x|>1

(b)

Since, f (x) is an even function, therefore f'(x) is
an odd function

le, f'(=e) =—f"(e)

~ fle)+f'(-e)=0

(o)

We have,

1

) = log (775
2x

_ 2x \ T e B x + 1\2

"f(1+x2> i) P 10g(1 —x)
1+x2

2 1
:>f(1 +xe) = lOg(1 J—FD =2/
(o)

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

2
= f(x) = (coszx—%> +Z > 1 for all x

Also, f(x) = cos? x + sin* x < cos? x + sin®x = 1
~ Range (f) = [3/4, 1]

Hence, f(R) = [3/4,1]

(d)

260

261

262

263

264

265

267

For domain of given function
-1 <log, {i} <1

< ) =
5 2l <

=<
> 6<x<24
= x € [6,24]
(d)
Given, f(x) = 4™ + cos™! (g — 1) + log(cos x)
Here, 4" is defined for {— E,E}, cos™1 (E — 1) is

2’2 2

defined,
f-1<>-1<1=0<x<4

And log(cos x) is defined, if cos x > 0
I T

= —“E'< X'<'E

Hence, f (x) is defined for x € [0,%]

(a)

Let f~1(x) = y. Then,

x+4
3

x=f(y)>x=3y—4>y=
x+4
3

sfTM =y i) =
(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> 0andloggx # 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.

[Since, catRiop toyRyou® carlyou]

(o)
. _ ax+b
Given, f(x) = p—o
It reduces the constant function if
a b
=7 ad = bc
(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)but1lR0=>1=w.(0),
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268

269

270

272

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 {5

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

= The relation S is reflexive
(i) Symmetric%S 5 = mq =np

m pS
= = = -§—
np q q°n

= The relation S is symmetric.
(i) Transitive =S2 and 25
n q q N

= mq =np and ps =rq

= mq.ps = np.rq
m r m r
>ms=nr =>—=-=>—8§-
n s n s

= The relation S is transitive
= The relation S is equivalent relation.

a
\(N)e know that tan x has period m. Therefore,

|tan x| has period g Also,cos 2x has period 7.
Therefore, period of |tan x| + cos 2x is 7.
Clearly, 2 sin "Tx + 3 cos ZHTx has its period equal to
the LCM of 6and 3i.e, 6

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

The function [tan 4 x| + | sin 4x | has periodg
(@)

Lety =f(x) ={(x—1)(3—x)

= x?—4x+3+y*=0

This is a quadratic in x, we get
44116 -4B +y?) 4+21-y?
- 2(1) - 2(1)
Since, x isreal,then1 —y2>0=>-1<y<1
But f(x) attains only non-negative values.
Hence,y = f(x) =[0,1]

(d)

{(z,b),(y,b), (a,d)}is not arelation from A to B
becausea ¢ A

(@)

For x > 1, we have

X

x < x?2 = min{x,x?} = x
For 0 < x < 1, we have,
x? < x = min{x, x?} = x?
For x < 0, we have

273

274

275

276

277

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
(b)
Given, f(x) = eV5x¥-3-2x?
For domain of f(x)
2x>—-5x+3<0
> 2x-3)(x—-1)<0

N W

= 1<x<

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

(d)
Given, f(x) = x + Va2

Since, this function is not defined

(@)
We have,

_sin*x + cos?x
fe) = sin? x + cos* x

(1 — cos?x)? + cos?x
= f(x) = T~ cosZx T cos* x =1 forallx
€ER

~ £(2010) = 1
(c)
We have,

f(x) =log{ax® + (a+ b)x? + (b + c)x + ¢}
= f(x) =log{(ax?® + bx + ¢)(x + 1)}

R
= f(x) =10g{a(x+ﬁ) (x+1)}

b 2
:>f(x)=loga+log(x+ﬁ) + log(x + 1)

Since a > 0, therefore f(x) is defined for x # — zb_a
andx+1>0

i,e.,x ER — {{—%} N (—00,—1)}
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279

280

281

282

(@)
10* — 107%

Y= 10v+ 10
y+1 10”
y—1 -107*

[using componendo and dividendo rule]
1+y

1-y

1+y
2xlogyy 10 =logqg (1 — y)

1 1+y
e=g500 (1)
1 1+x
) = 51ogi (7—)

1-—x
(b) h :

. —1, when x is rationa
Given, fx) = {l,when x is irrational
Now, (fof)(1—v3) = flf(1-3)] = F()
-1
(<)

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 =20t £ 20+l 5 f(x)
#f()

So, f is one-one

Hence, f is a one-one into function

(@)

Here, Y = {7,11, ..., 0}

Let y=4x+3=> yT_EE

10%* =

Inverse of f(x) is
y—3

9(y) = —z
(b)
We have,
f(x) = /cos(sinx) + /sin(cos x)
We observe that f(x) is not defined in
(m/2,3 m/2) and it is aperiodic function with
period 2 7. So, let us consider the internal
[-m /2,7 /2] as it domain. Further, since f(x) is an
even function. So, we will consider f(x) defined
on [0,7/2] only.

Clearly, \/cos(sin x) and +/sin(cos x) are

decreasing functions on [0, /2]

Range (f) = [f (g),f(O)] = [Vcos1,1 + Vsin1]

284 (c)

We have,
logx > 1 forall x € (e, )

285

286

287

288

289

290

= log(logx) > 0 forall x € (e, )

= f(x) — log[log(logx)] € (—0, ) for all

x € (e, o)

Also, f is one-one. Hence, f is both one-one and

onto

(a)

Given, f(x) = x? — 3

Now, f(-1)=(-1)2-3=-2

= fof D =f(-2)=(-2*-3=1

=  fofof(-1)=f(1)=12-3=-2

Now, f(0)=0%?-3=-3

= fof (0)=f(-3)=(-3)*-3=6

= fof(0)=f(6) =6%—3=33

Again, f(1)=12-3=-2

= fof(1)=f(-2)=(-2)>-3=1

= fofof(=1) + fofof (0) + fofof(1)
=-2+33-2=129

Now, f(4vZ) = (4V2)° —3=32-3 =29

(b)
For any x,y € R, we observe that
() =f) s —— =2
= = = = =
fx S

So, f is one-one

Leta € Rsuchthat f(x) = a
xX—m m—na
=

=a>=>x=
X—n 1—«a

Clearly, x € R for @ = 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 % = 1 for all
x €R — {0}

(b)

Since cos v/x is not a periodic function. Therefore,
f(x) = cos/x + cos? x is not a periodic function
(b)

We have, f(x) = 2*

n+1) 2n*1
.-.f( )= =2foralln N

f(m) 2n
Hence, f(0), f(1), f(2), ... are in G.P.
(d)
We have,

f(sinx) — f(—sinx) = x? — 1 forall x € R ...(i)
Replacing x by —x, we get

f(=sinx) — f(sinx) = x% — 1 ..(ii)

Adding (i) and (ii), we get
2x>2—-1)=0>x=+1

Page |56



nx?2-2=1-2=-1
292 (d)
For f(x) to be defined

—1<logy,x<1 [+ —1<sin"1x <1]

=

(@)
We have,
f(x) = |x] and g(x) = [«]
= g(f®) < fg()
= g(lx]) < f([xD = [IxI] < [[x]l
Clearly, [|x|] = |[x]| forall x € Z
Let x € (—0,0) such that x & Z. Then, there exists
positive integer k such that
—k—-1<x<-k
s [x]=-k—1andk <|x|<k+1
= |[x]l=k+1and[|x|]] =k
= [lxl] < I[x]
Hence, [|x]] < ||x|| forallx € Z U (—,0)
LefreR:g(f(x) < f(g(x)}=2Zu(-x,0)
(d)

_ 3x + x3 ( 2x )
“ f 1 + 3x2 f 1+ x2
3x+x3 2x

1+ (1+3x2) —1o 1+x2
1— (3x+x3) g 1 — 2x

1+3x2 14+x2
_ (1+x)3 | (1+x>2

= 08\1C °S\1 -«
1+x
= log (17— = f()

(d)

Clearly, f(x) is defined if

= log; logyg ..-1log19x >0
—(n—1) times«
logy logjg ... logp x>1

—>
(n - 2) times

1< <?2
2_X_

293

294

= log

295

10g10 10g10 loglo x>10
— >
(n - 3) times

10‘..(n—z) times

= x > 1010
10',.(n 2) times

Thus, domain of f = { 101° , 00

(a)

Let y = sin™! [log3 (f)]

ogs (3) =1

296

=

_ Wl - )—\
IA
IA

IA
R WIR

IA

=
297 (d)

298

299

300

301

302

Since, f(x) = _—
For domain of f(x),
x3—1>0,4—x%+0)

= x(x—1(x+1)>0andx # +2

= x€(-1,0U(1,o), x=+=2
- + - V+
-1 0 1
= x€(—1,0)U(1,2)VU (2 x)
()

The given datais shown in the figure below

@O

Since, f~1(D)=x

= fx) =

Now, if B cC X,f(B) cD

=  f(f®)=8

(b)

Clearly, f(x) is an odd function
(9

We have,

1,-2<x<0
flo) = &—10<x<2

~flxD) =x
= f(—x)=x

=

[+ x < 0]

—x—1= - __

X xX=>x >
(a)
Given, 2f(x?) +3f () =22 =1 ..(D)
Replacing x by i, we get

1 1 .

2f (5) +3f(x) = 5 -1 .(ii)
On multiplying Eq. (i) by 2, Eq. (ii) by 3 and
subtracting Eq. (i) from Eq. (ii), we get

3
5f(x?) = 1 — 2x?

f(x?) = %2(3 —x? —2x%)

=
= fx® =$(3 —x* —2x8)
[Replacing x by x?]
(1—x*(2x* +3)
- 5x*
(<)

The function f(x) = 77*P,_5 is defined only if x
is an integer satisfying the following inequalities:
(D7 —-x=20(i)x—3=0(i)7—x=>x—3
Now,
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303

304

305

306

7—x20=>x<7
x—3=20=>x=>3
7—x=2x—3=>x<5
Hence, the required domain is {3, 4, 5}
(@)
We have,
f(x) = x,g(x) = |x|forall x € R and ¢ (x)
satisfies the relation
[d(x) = FO)]* + [(x) —g)]* =0
= ¢(x) — f(x) =0and dp(x) —g(x) =0
= ¢(x) = f(x) and $(x) = g(x)
= f(x) = g(x) = d(x)

=53<x<5

But, f(x) = g(x) = x,forallx =0 [~ |x]| =

x forall x = 0]

~ ¢(x) = xforallx € [0, )

(b)

We observe that f(x) = 3 sin < /—2 — xz) exists
for

T2 25 0 T[< <7T
—— :>__ —
16~ 4=%=1

2
The least value of’lr—6 —x?isOforx =+ % and the

2
greatest value is 7;—6 for x = 0. Therefore, the

greatest value of f(x) occurs at x = 0 and the
least value occurs at x = +7m/4
Thus, greatest and least values of f(x) are

2

f(0) = 3sin = BSmZ— \/_ and, f( )
=3sin0=0

Hence, the value of f(x) lie in the interval

[0,3/72]

ALITER For x € [-m/4,1/4]

that /— —x?2 €[0,m/4]

Since sin x is an increasing function on [0, /4]

71-2
=~ sinx < sin e x? < sinm/4
0<3 2 2 < 3
= -
sin T

= Dom (f), we find

—=0<f@) <

V2 7
(b)
n . (T T

f(§+ x) = |sm (E-l_ x)| + |cos (E+ x)|

= |cos x| + | sinx | for all x.
Hence, f(x) is periodic with period g
(d)

1/2

/3~
It can be easily checked that g(x) = (xl i b)

a

satisfies the relation fog (x) = gof (x)

307 (a)

308

309

310

Since, (1,2) e Sbut (2,1) ¢ S

~ § is not symmetric.

Hence, S is not an equivalent relation.
T={(xy):kx-y)el}

Now, xTx = x — x = 0 € [, it is reflexive relation
Again, xTy = (x —y) €l

= y —x € | = yTx it is symmetric relation.
Let xTy and yTz

~x—y=lLandy—z=1,

Now,x —z=(x—-y)+(y—2z)=L +1, €1l
>x—z€l

= xTz

~ T is transitive.

Given,

Hence, T is an equivalent relation.

@
2
fe =xixl = {7,

y

x>0
x <0

Since, =1 < x < 1, therefore -1 < f(x) <1
~ Function is one-one onto.

(c)
Wehave
1—x
f()_1+x
1-x
:f(f(x)) f<1+x) 1+ﬂ_§=x
1+x
Again,
f()_1+i
1, 1-2 1
x X~
ﬁf(;>:1+l_x+1
x—1
) 1 B x—1 B —m_l
(1)) - -

1

sa=ff))+f <f (%)) Xty

= |al = ‘x+l| >2
x
(b)
LetA ={1,2,3}
Let two transitive relations on the set A are
R={(1,1),(1,2)}

And S = {(21 2): (2' 3)}
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312

313

314

315

316

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.

(9

f)=3f(2)=4fB)=5/f4) =6

= 1 € B,2 € B do not have any pre-image in A

= f is one-one and into

(b)

We observe that

I G+ el = 1f ()| + [$(x)] is true, if

f(x)=0and dp(x) =0

OR

f(x) <0and ¢p(x) <0

=>(x>-landx>2)or(x < —landx < 2)

= x € (2,00) U (—0,—1)

(b)

We have, f(x) = M
SIS log, (T - 2)

sin~1(3 — x) is defined for all x satisfying

—1<3-x<12-4<-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) = 0 when |x| —2 = 1i.e,

x =413

Hence, domain of f = (2,3) U (3, 4]

(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{(logyo x)* — 5(logyo x) + 6}

Clearly, f(x) assumes real values, if

(log1ox)?> —5logpx+6>0andx >0

= (logigx — 2)(log10—3) >0andx > 0

= (logipx < 2 orlog;px >3)andx >0

= (x <10%or,x > 103)andx > 0=>x €

(0,102) U (103, )

(b)

We have,

o)

=>f(y):y2—2,wherey=x+§

, 1 1,2
o (xed) -2
X X

Now,
x>O$y=x+§22and,x<0:y=x+iﬁ
-2

Thus, f(y) = y? — 2 for all y satisfying |y| > 2

317

318

319

320

321

322

()
Since sin x is a periodic function with period 2r
and

Foo = sin (B2 —sin (24 1)

6m 3m 2m
. . . . . . _ 21 _ 2
~ f(x) is periodic with period = Tk 6
(©

Let f(x) = y. Then,

7 7
10x-7=y=x =2 i) =20
Hence, f~1(x) = x1_t)7
(b)
© f(25)=[25-2]=[05] =0
(c)

We have,
f(x)

= \/loglo(loglo x) —logy(4 —logy0x) —logyo 3
Clearly, f (x) assumes real values, if
logyo(log1o x) —logy9(4 —logip x) —log103 =0
logyo x
1 {—} =0
~ 0810 3(4 —logio x)
logqo x > 1
3(4 —logyo %)
41 —-12
N 0810 X >0
3(4 —logqox)

| -3
0810 X <0

logigx — 4
=>3<logpx<4=>103 <x<10* >«
€ [103,10%)
Hence, domain of f = [103,10%)
(a)
We observe that the periods of sin x and sin% are

s

2
In|
Therefore, f(x) is periodic with period 2|n|r
But, f(x) has period 4
J2lnlr=4n=>|n|l=2=>n=+2

(b)

It can be easily checked that f: R — R given by
f(x) =log,(x + Vx? + 1) is a bijection

Now, f(f~(x)) = x

= loga (f @) + VI +1) =

and 2|n|m respectively

=S )+ 0PR +1=a* (D)
1 —-X

BN CET

=) +JHPR+1=a* ..(i)

Subtracting (ii) from (i), we get
2f Y (x)=a*—a™*
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1
> fl@ =5 @ -

(d)
We have,

323

2

fl)=x \/_+\/x+4+4\/x+4

Clearly, f(x) is defined forx + 4 > Oand x # 0
So, Domain of f(x) is (—4, 0) U (0, o)
(d)

fr@) =f ()

(2 e
x+1 a=x

( 1) Taxtx+1
x+

324

a’x

axtxtl
[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 g and cot 4x is %.

= Period of f(x) = LCM of {E and %}
_LCMof(m,m) =
T HCFof(3,4) 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<1ar1dx§1—§
e—1
e

= —o<x <
(d)

s
o (ein—1 1. — cin(2) =
sin(sin™ x + cos x)—sm(z)—l

1x)is 1.

327

= Range of sin(sin™! x + cos™

(d)

Given, f(x) = cosx —sinx
—\/_(\/_cosx
=\/§cos(5+x)

Since, -1 <cosx <1 = —1<cos(%+x)£1

= —\/_<\/§cos( +x)<\/—

[—V2,V2]

328

1 )
—sinx
V2

~ Range is [
329 (@)

Given, f(x) = x% +

2+1
=((x%*+1) - il
B x?+1
=1+x2(1— > )21,\7’xER
xc+1
Hence, range of f(x) is [1, ).
330 (b)
Lety =+vsin2x = 0 <sin2x <1,
= OSZxS%
0< <z
=> —
sSxs7
= xe[nn,mr+z]
4
331 (¢

We have, f(x) = x — [x] —%

1
.-.f(x)=5:>x—[x]=1

But, foranyx € R,0 < x —[x] <1
~x —[x] # 1foranyx € R

Hence,{x ER:f(x) = %} =

332 (c)
Since, x € [-2,2], x <0 and f(|x]) =x
For —-2<x<0
f(x)=x = <(—x)—-1=x = x=—%
333 (d)
Given, f(x) =sinx
And g(x)=+vVx?2-1
~ 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 Zz have same values, so
f(2) has many one.

Also, |z| is always non-negative real numbers, so
it is not onto function.

335 (b)
We have,
x—1
@)= x+1
f@+ _ 2x . .
-1 =2 [Applying componendo-dividendo]
_f)+1
1-f()
f(x)+1
T2x+41 (@ OFE
2{1_f(x)} +1
336 (b)

Given, f(x) = tan /g — x?
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337

338

339

340

2
For f(x) to be defined % —x2>0

5> 2< o <3<7T
x _— ___ __
9 3

T T

Domain of f = E'E]

The greatest value of f(x) = tan \/% — 0, when

x=0

And the least value of f(x) = tan ’%2 — %2, when
Vs
X

3
= The greatest value of f(x) = V3 and the least
value of f(x) =0

- Range of f = [0,V/3].

(b)
We have,
(0,0<x<m/2
1,x =m/2
[sinx] =< 0,r/2<x<m

|-1,r<x<2m
k O,x=m?2n
And, cosec™x is defined for x € (—o0, —] U [1, »)
~ f(x) = cosec™![sin x] is defined for x = %and
x € (m,2m)
Hence, domain of cosec™![sin x] is (7, 2m) U {%}
(@)
aRaif |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) =loge(x — [x]) = loge{x}
When x is an integer, then the function is not
defined.
~ Domain of the function R — Z.
(b)
Here, f: [0, ] — [0, )ie, domain is [0, ) and
codomain is [0, o).
For one-one f(x) = =

1+x
) =
1o =ae
~ f(x) is increasing in its domain. Thus, f (x) is

one-one in its domain.

For onto (we find range)

@) = x X

flx “1+x%Y T 14x
y

:%ZOastO:.OSyil

= >0,V x €[0,0)

S>yt+tyx=x

>x=——
1-y

341

342

343

344

345

346

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]|

o, £(0(0) =1 (2)= -

and g (f(-3)) =0 ([-3) =92 =>

((o)-o( (2] =12+
(a)
COS
0=

For f(x) to be defined =1 < x < 1 and

[x] #0=>x¢[0,1)

~ Domain of f(x)is [—1,0) U {1}.

(9

Let f(x) = g(x) + h(x) + u(x), where

g(x) = %,h(x) = 2807 apd 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

2f(1 =)+ f(x) = (1 —x)*
2f(l—x)+ f(x) =1+x%—2x ..(i0)

On multiplying Eq. (i) by 2 and subtracting from

Eq. (ii), we get

1

(D)

=

x?—2x—1
3f(x)=x2+2x—1:>f(x)=T
(d)
f(x) =a+ bx

o f{f)}=a+b(a+bx) =a(l+b)b%x

= fIf{f 3] = fla(1 +b) + b?x}
=a(l+b+b?)+b3x
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fr(x)
=a(l+b+b*+--+b""1)+b"x
(b7 —-1 ,
—a<b_1>+bx
347 (b)
We have,
_x—l
f(x)_x+1
fx)+1 2x
Tfo-1 =2
) +1
C1-f()
-2t el srw e
f)+ -
2xtl () +1 fI43
348 (a)

Since, f(—x) = —f(x)and f(x +2) = f(x)
fG) =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
f@)=f2)=f0)=0
349 (c)
We observe that —

is not defined forx = + 6

Also, [logg.4 ( 5) is a real number, if

x—1
0< <1
x++5
x—1 x—1
=0< and <1
x+5 x+5
6
=>(x—1)(x+5)>0and1——551
6
=>x< 50rx>1)and—— 0

T5S
:>(x<—50rx>1)andx+5>0
=>((x<-5o0rx>1)andx > -5
Hence, domain of f(x) = (1, ) — {6}
(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 andx > 0
= logy,x>3°=1,x>4%=1andx >0
= x>4,x>1andx >0
= x >4
351 (c)

We have,

—3x+9, ifx<?2
x—3,if2<x<3
x—1, if3<x<4

3x—9, ifx=4

350

f&x) =

-3x+6, ifx<1
x—2, ifl<x<?2
x, f2<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

~g) =flx+1) =

352

Now,
f(x)=x?>—4x+5=5=(x—2)?+ 1forall
X € [2, )
= f(x) = 1forall x € [2,00) = Range of
f=112)
Hence, B =
(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.
354 (b)
Since the function f: R — R given by f(x) = x3 +
5 is a bijection. Therefore, f 1
Let f(x) = y. Then,
x3+5=y
sx=@-9" [fW=yex=f"0)]
Hence, f~'(x) = (x — 5)%/3

[1,0)
353

exists

355 (a)
We have,
f(x)=x,9(x) = |x|forallx €R
Now,

[bCe) — FOI? + [d(x) — g(0)]? =

= ¢(x) - f(x) =0and ¢p(x) — g(x) =0

= ¢(x) = f(x) and ¢p(x) = g(x)

= f(x) = g(x) = d(x)

But, f(x) = g(x) = x,forallx =0 [~ |x| =
xforall x>0

~ ¢(x) = xforall x € [0,00)

(b)

Since f(x) is defined for x € [0, 1]. Therefore,
f(2 x + 3) exists if

356

3
032x+3£1=>—ESxS—1=>x

€ [-3/2,—1]
358 (a)
fog(-1) = f{g(—1)}
=f(-7)=5—-49 =—-44
359 (a)
We have,
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360

361

362

363

364

2 2

x% _ -x

e
f(x)=mf0ralleR

Clearly, f(—x) = f(x) forallx € R

So, f is a many-one function

Also, e¥’ > e 25

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)

> x2+x+1=y2+y+1

=2 x—ykxk+y+1)=0

= x=yorx=(-y—1)¢&N

=~ f one-one.

Also, f is not onto.

(©

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.
()

We have,

f(x) =V3sinx + cosx + 4

= f(x) = 2(sinxcosm/6 + cosx sinm/6) + 4
= f(x) = 2sin(x + /6) + 4

Clearly, f (x) will be a bijection, if sin(x 4+ /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/3,7/3]

For x € [-2/3m, /3], we have

-1 <sin(x+mr/6)<1

= —-2<2sin(x+m/6) <2

> —-2+4<2sin(x+7n/6)+4<2+4
=22<f(x)<6

= Range of f(x) = [2,6]

Hence, A = [-2r/3,7/3] and B = [2, 6]

(9

We have,

f(x) =2x+3and g(x) =x*+7
cg(f))=gx+3)=2x+3)*+7
Now,

g(f(x) =8

=>(2x+3)?+7=38

=>(2x+3)2=1
>2x+3=4+1=22x=—-4-2=>x=-1,-2
(9

We have,

365

366

367

368

369

370

. x—3
f(x) =sin™?! (T) —log(4 — x) = g(x) + h(x)

where g(x) = sin™! (x ) and h(x)

= —log(4 —x)
now, g(x) is defined for

x
—1STS1=>—2SX—3S2=>1SXS5

and, h(x) is defined for4 —x > 0=>x < 4
So, domain of f(x) = [1,5] N [—o0,4) =[1,4)

(a)
Lety=f(x)=1;—i [+ x # —1]
_1-y
X = m
1—x

) = T2 /®
(b)
since, 3f(x) + 2f (£=) = 10x + 30 o (D)

Replacing x by %519 in Eq. (i), we get

59 40x+560 .
3(E22) + 2f (x) = 2252 . (ii)
On solving Egs. (i) and (ii), we get
_ 6x% — 4x — 242
f) = ———
6 X 49 — 28 — 242

() = ; =4
()
2 1] (0, 7r<33
[§+®] - {1, r >33

98 32 98
- bl 2B 2 sl
h 3991 Z4il3 799 399

=0 =0 r=33

=0+ 66 =66

(b)
We have, Domain (f) = [0, 1]
~ f(3x?) is defined, if

0<3x?<1
1 1
s0<x?<->|x|<—==>x€[-1/V/3,1/V3
A [-1/v3,1/V3]
(d)

sinx —vV3cosx = 25in(x—%)
Since, —2 < 2sin (x —%) <2

= —1§1+25in(x—%)

~ Range of § = [—1, 3]
(b)
Given,
f(x) =e* and g(x) =log.x
Now, f{g(x)}=e'o8e* = x
And g{f(x)} =log.e* =x
~ flg()} = g{f (x)}

<3
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371

372

373

374

375

377

()

The function f(x) = 77*P,_5 is defined only if x

is an integer satisfying the following inequalities:

()7 —x = 0 (i)x — 3 > 0 (iii)7 —x > x — 3

Now,
7—x20=>x<7
x—3=20=>x2>3

7—x2x—3=>x<5

Hence, the required domain is {3, 4, 5}

Now,

f3)="7P, f(4) = °P; =3and f(5) =

2

Hence, range of f = {1, 2, 3}

(©

We have,

flx) = l0:‘31.7{

=53<x<5

2P2:

2—¢'(x)
x-l-—l}' where @(x)
x3 3 3

_T 2.2 _ =z
3 Zx 2x+2

For f(x) to be defined, we must have
2-¢'(
x+1

2—(x?2—-3x-2)
3x+1
x?—3x—4
—<0,x = -1
x+1
x—4)(x+1)
x+1
>x—4<0,x# -1
>x<4,x+-1
>x € (—0,4),x # —-1=>x € (—o,—-1) U (—1,4)
()
f (x) is defined, if

>0,x#—1

>0,x#—1

<0,x+-—1

—-1<—<
3+2cosx

4

5>—<1
3+ 2cosx
>4<3+4+2cosx

[+ 3+ 2cosx > 0]

T
:>cosx2§:>2nn—gs x<—ne€z

(9

The period of the function in (a) is 2. The period
of the function in (b) is 24. The period of the
functionin (c)is2m

(a)

R ={(a,b):1+ ab > 0}

It is clear that the given relation on S is reflexive,
symmetric but not transitive.

(@)

We have,

f(x) =max{(1—x),2,(1+x)}

For x < —1, we find that

G\Iﬁ

378

379

380

381

382

l1-x=>22,andl1—x=>1+x
~Max{(1—-x),2,(1+x)}=1—x
For —1 < x < 1, we find that
0<1l—-x<2and0<1+x<2
~Max{(1—x),(1+x)}=2
For x = 1, we observe that
1+x=22,14+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) =42

NOTE

Students are advised to solve this problem by d
y=1l—-x,y=2andy=1+x

(d)

Period of sing = 6n

And period of cosg =4r
~ Period of f(x) = LCM(6m, 4m) = 121
(b)
To make f(x) an odd function in the interval
[—1,1], we re-define f(x) as follows:
x), 0<x<1
fe) = {—f(igc)? 1<x<0

= f(x)

_{ x%+ x +sinx — cosx + log(1 + |x]), 0 <:
~ l—(x% — x — sinx — cos x + log(1 + |x]|), -1
= f(x)

_{ x2+x+sinx —cosx +log(1+ |x]),0 < x <
~ l=x% + x +sinx + cosx —log(1 + |x]), -1 < x
Thus, the odd extension of f(x) to the interval
[-1,1]1is

—x% 4+ x + sinx + cosx — log(1 + |x])

(b)

We have,

glx)=1 +\/§andf(g(x)) =3+4+2Vx+x

Now,

flgx) =3+2Vx+x

= f(g@)=2+(1+x)’
= flg () =2+{g}
= f(x) =2+x2

(a)

Given, f(x) = tan™! 2x

1-x2
x€(—1,1).

e
2)
)

=2tan tx(x? < 1)

Since,

= tan"lx € (—
= 2tan"lx € (

feoe (-

BH

So,
(@)

Nlﬁ bql
E
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383

384

385

386

387

Lety = f(x) = x3
EEYE
= fTHx) =x3
f71(8) = (8)/* =2
(d)

For f(x) = log(x_-Z) 2 to exist, we must have
x+3

x—2 >0 dx -2

x+3 an x+3
*—-3,x*2

1 :
For g(x) = Nres to exist, we must have

x2-9>0=>x<-30rx>0

Thus, f(x) and g(x) both do not exist for
—-3<x<2ie,forx € (-3,2)

(b)

For choice (a), we have

fG) =f(y)xy€[-1,00)
Slhx+1=ly+1ll=2x+1=y+1=>x=y
So, f is an injection

For choice (b), we have

5 5
g(2) = > and g(1/2) = >

#1=>x<-3o0orx>2x

o2 i% 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

(b)
We have
2 if n =3k, keZ
f(m)y=4310 if n=3k+1,keZ
0 if n=3k+2, keZ

For f(n) > 2, wetaken=3k+ 1, k€ Z
= n=1,47

~ Required set{n € Z; f(n) > 2} = {1,4,7}
(b)

_ 2x—1
Let Y= x+5
5y +1
X = 2=y
5x+1
o f1 = , 2
fr =S——x#
(b)
We have,

fla+x)=b+[b%+1-3b%f(x) +3b{f(x)}* —

Jx31/3for all v

= fla+x)=b+[1+{b— f(x)}*]'/3 forall
X€ER

= fla+x)—b=[1-{f(x) — b}3]"/3 forall
X €ER

= gla+x)=[1-{gx)}13forallx €R,
Where g(x) = f(x) — 1

388

389

390

391

392

= gRa+x)=[1-{g(a+x)}*]Y3forallx €R

= gQa+x) = [1 — {1 — (g(x))3}]1/3 for all
X €ER

= g(2a+x)=g(x)forallx €R

= fQRa+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 = 100,

()
Given, f (s) = m, fors =0

Ifp < q,then f (5) is not real.

Hence, statement I is false while statement II is
true.

()

The given function is defined when x> —=1;3+
x>0and3+x+#1

= x2>1; 34x>0 andx # -2

> —1>x>1;, x>-3, x#*—2

~ Domain of the function is

Dy =(-3,-2)U(-2,-1) U (1,)

(@)

Let x and y be two arbitary elements in A.

Then, f(x) = f(¥)
Xx—=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&)=y
xX—2
= =
x—3 y
3y —2
= =
X y—1

Clearly,Vy € B,x = 3;%12 € A, thusforally € B

there exists x € A such that
3y—2
3)’ -1 y—-1 -
f(x)_f(y_l)_3y_2_3_y
y—1
Thus, every element in the codomain B has its
preimage in 4, so f is a surjection. Hence,
f:A - B is bijective.
(a)
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393

394

396

397

398

f (x) is defined for
sinx>0and 1+ Vsinx # 0
= sinx > 0 andsinx # —1

= sinx =0
>x€2nm,(2n+ Dr|,nez
=>D= ngZ[Zn ,(2n + D]

Clearly, it contains the interval (0, )

(a)
fog () = f(g(x)) = fF(3x —1) =3(3x — 1)? + 2
=27x%>—-18x+5
(o)
We have,
|x|={x, x20:>|x|_x={ 0, x=0
x, x<0 —2x, x<0
Hence, domain of f(x) \/lxll——x is the set of all
negative real numbers, i.e., (—0, 0)

(c)
gof (x) = g{f (x)}
=gx?—-1)=(x*-1+1)2

(@
DO = FO+F@ +FB) + -+ f)
r=1

=f+2f(D) +3f(D+...nf(n)
[since, f(x +y) = f(x) + f(»)]

=1+2+3+...+n)f(1) = f(1)zn

SOED ke pa) =7 given)

(<)

Given, f(x) = 2x* — 13x2 + ax + b is divisible by

(x—=2)(x—-1)
f2)=22)*-132)2+a(2)+b=0

> 2a+b=20 ()

399

400

And f(D)=2D*-13(D*+a+b=0
> a+b=11 .. (ii)
On solving Egs. (i) and (ii), we get
a=9, b=2
(d) ]
x“—8
We have, f(x) = =0

Clearly, f(—x) = f(x). Therefore, f is not one-one
Again,

()_x2—8_ 10
fx_x2+2_ x%+2
= f(x)<1 forallx € R

= Range f # Co-domain of f i.e.R.

So, f is not onto. Hence, f is neither one-one nor
onto

(b)

sin~!(x — 3) is defined for the values of x
satisfying
—-1<x-3<1=2<x<4=>x€][24]

V9 — x? is defined for the values of x satisfying
9—x2>0>x>-9<0=>x€[-33]
Also,m=0=>x=i3

Hence, the domain of f(x) is [2,4] N [-3,3] —
{=3.3}=1[2,3)
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