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RELATIONS AND FUNCTIONS

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

AfW=1"1"s caret
x=-1, x=1
x—1, x<-1
MFGI={" T2 ggs et
x+1, x=1
x+1, x=20

9 f(x)={x+1, x<0
d) None of these
2. The domain of definition of f(x) = log; o (“og_'—;xﬂ) is
a) (0,1072) v (107%,1071/2)
b) (0,107%/%)
c) (0,1071)
d) None of these
3. The domain of the function

fx) = sin'{x-3) is

6. Let f be areal valued function with domain R such that
flx+ 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
c) f(x) is a non-periodic function
d) f(x) is a periodic function with indeterminate period

f(x,y,2) = (x + y).(y"' + 2), then f(2,5, 15) is equal to
a) 2 b) 5 ¢) 10
8. The domain of definition of the function
Sx—x2Y .
) = [logye (F=5) is
a) [1, 4] b) [1, 0] c) [0, 5]

d) [1,2)

Vo—xZ
a) [2,3] b) [2,3) c) [1,2]
4.  If R denotes the set of all real numbers, then the function f: R — R defined by f(x) = |x| is
a) One-one only b) Onto only
c) Both one-one and onto d) Neither one-one nor onto
5. Iff(x) = v%x’ then domain of fof is
a) (0, ) b) (=0, 0) c) {0}

d)

7. If Dy, is the set of the divisors of 30, x, ¥ € D3y, we define x + y = LCM(x, ¥), x.y = GCD(x, y), x' = %and

d) 15

d) [5, 0]
9. LetA =1{1,2,3}and B = {2, 3, 4}, then which of the following relations is a function from A to B?
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a) {(1,2),(2,3),(3,4), (2, 2)} b) {(1,2), (2,3), (1, 3)}
¢) {(1,3),(2,3),(3,3)} d) {(1,1), (2,3), 3, 1)}
10. 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\Y/3 PN x — 2213
a b c SRS d
}(2) J(z) }(xz) ](?)
11. Letf :[m,3m/2] — R be a function given by
f(x) = [sinx] + [1 + sinx] + [2 + sinx]
Then, the range of f(x) is
a) {0,3} b) {1} c) {0,2} d) {3}
12. If the functions f(x) =log(x — 2) —log(x — 3) and g(x) = log (E) are identical, then
a) x €[2,3] b) x € [2,0) c) x € (3,) d)x€eR
13- 1£ D is the set of all real x such that 1 — e:?_1 is positive, then D is equal to
a) (o, 1] b) (=, 0) c) (1,0) d) (—=,0) U (1, )
14. Let f(x) = %i,x # —1. The value of « for which f(a) = a, (a # 0) is
1 1 1 1
aj1—-— b)— c)1+— d—-1
a a a a

15. Let f(x) be defined on [—2,2] and is given by
=1,-2=<x=<0
=l _To<rez
and g(x) = f(|x]) + |f (x)|. Then, g(x) is equal to
—x, —2=fx<9(
a) [ 0, 0<x<1
x—1, 1<£x<?2

b)[ 0, 0=sx<1
20x—1), 1l<x<2

—-X, —2<x<0
cj{x—l, 0<x<2
d) None of these
16. If f:R = Rand g: R — R are defined by f(x) = x — 3 and g(x) = x? + 1, then the values of x for which
gif(x)} = 10 are
a) 0,—6 b)2,-2 c)1,-1 d)0,6
17. 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)) = 8 are
a)1,2 b) —1,2 c) —1,-2 d)1,-2

18.  The domain of the real function f(x) = \;'%I is

a) The set of all real numbers b) The set of all positive real numbers
C) (’21 2) d) ["21 2]
19. If f(0) =1,f(1) =5, f(2) = 11, then the equation of polynomial of degree two is
a)xZ4+1=0 b)x2+3x+1=0 )x2-2x+1=0 d) None of these
20. gf [x] and {x} represent integral and fractional parts of x, then the expression [x] + 232%0% is equal to
2001 2001
a) > X b) x + 2001 c) x d) [x]+T

21. Suppose f i [=2,2] = R is defined by
£(x) :{—1for-—2 <x<0
x—1for0=x<2
then{x € [-2,2] : x < 0and f(|x]) =x} =
a) (-1} b) {0} c) {~1/2} d) ¢
22. The function f(x) = cos{logyo(x +Vx? + 1)}, is
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a) Even b) Odd c) Constant d) None of these
23. The period of the function f(8) = 4 + 4sin* 0 — 3sin @ is

4 2?“ b]g ) % d) 7
24. If f(2x + 3) = sinx + 2%, then f(4m — 2n + 3) is equal to

a) sin(m — 2m) + 22m™n b) sin(2m — n) 4 2(m—m)2

c) sin(m — 2n) + 2(m+n)2 d) sin(Zm — n) + 22m~"
25. The range of the function f(x) = xi*:j_:‘, is

) (- 7] [)
—0o, — — @
" 4 20°
1 1
b} [ -0 —= =
]( ™ 4)U( zo’m)
) (3] (-z5)
—co, —— ——,
"4 20°
d) None of these
26. 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
27. Which one is not periodic?
a) |sin3x| + sin? x b) cos vx + cos? x c) cos 4x + tan? x d) cos® x + sinx

28. Iff:R — R is defined by f(x) = [2x] — 2[x] for all x € R, where [x] is the greatest integer not exceeding x,
then the range of f is

a){xeR:0<x<1} b) {0, 1} c) {xeER:x>0} d){x € R:x <0}
29. If f(x) = sin? x and the composite function g(f(x)) = | sinx |, then the function g(x) is equal to
a)Vx—1 b) vx ) Vx+1 d) —vx
30. Ifafunction f:[2,00) = B defined by f(x) = x? — 4 x + 5is a bijection, then B =
a)R b) [1,¢0) c) [4, ) d) [5,0)

31. The domain of definition of the function
f(x) = log,[—(logs x)? + 5log, x — 6], is

a) (4,8) b) [4, 8] c) (0,4) U (8, ) d) R — [4,8]
32. The period of the function f(x) = sin [sinjsi) is
a) 2m b) 2m/5 c) 10m d) 57

33. The domain of definition of the function

S5x — x?
f(x)=jlogm( 1 ),is

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

34. 1f f:R — R and is defined by f(x) = 2—c;€‘ix for each x € R, then the range f f is

a) (1/3,1) b) [1/3,1] c) (1,2) d) [1, 2]
35. If f(x) is defined on [0, 1] by the rule
Pl = { x, if x is rational
1 — x, if xisirrational
Then, for all x € [0, 1], f(f(x)) is
a) Constant b)1l+x c) x d) None of these
36. Range of the function f(x) = Z_ s

1+x2
B 11
) (—o0,00) bYI-1,4] 9 [-33] d) [-V2,Z]
37- If the function f:R = Agivenby f(x) = x;il is a surjection, then 4 =
a)R b) [0, 1] c) (0,1] d) [0,1)
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38. IfRis an equivalence relation on a set 4, then R~ is

a) Reflexive only b) Symmetric but not transitive
c) Equivalence d) None of the above
2
39. If the function f:R—- Agivenby f(x) = xjﬂ is a surjection, then 4 =

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

F(x) = V5 — 4x — x% + x*log(x + 4) is

a)-5<x<1 b)-=5<xandx=1 c)4<x=<1 d) ¢

. The period of the function f(x) = a{@nm)+x=Ixl} where g > 0, '] denotes the greatest integer function

and x is a real number, is

b) )= d) 1
=E )3 97 )
42. The domain of the function f(x) = log,y_4(x — 1) is
1
a) (1,c0) b) (E’ 00) d) (0, ) d) None of these
43. The composite mapping fog of the maps f: R — R, f(x) = sinxand g: R — R, g(x) = x*,is
a) x?sinx b) (sinx)? c) sinx? d) sz:zx

44. If f(x) = cos(log x), then

fx)fy) — % [f G) + f(xy}] has the value
a)-1 b)1/2 c) -2 d) o
45. The domain of the function f(x) given by

_ |=loges(x—1)
fe) = X2 +3x+18' "

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

46. 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) Odd ¢) Neither even nor odd  d) Strictly increasing

47. The domain of definition of the function

f(x) = logs {mlog4 (M)} is

6x +5
a) (2/3, )
b) (=0, —=5/6) U (2/3, )
c) [2/3,0)

d) (=5/6,2/3)
48. 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 ¢) Ris anti-symmetric  d) None of these
49. Letn(A) = 4 and n(B) = 6. The number of one to one functions from A to B is

a) 24 b) 60 c) 120 d) 360
50. Iff(x)=x— i,r # 0, then f(x?) equals

a) flx) + f(—x) b) f(x)f (—x) ¢) f(x) = f(—x) d) None of these

51. Let f(x) = |x — 1| Then,
a) f(x?) = [f(0)]?
b) £(1xD) = |f ()l
c) fx+y)=f)+f)
d) None of these
52. 1f f is areal valued function such that f(x + y) = f(x) + f(y) and f(1) = 5, then the value of f(100) is
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a) 200 b) 300 ¢) 350 d) 500
53. If R be arelation defined as aRb iff |a — b| > 0, then the relation is
a) Reflexive b) Symmetric
c) Transitive d) Symmetric and transitive
54. Which of the following functions is inverse of itself?
1 =
) () =1 b) f(x) = 3V8x Q) fx) = 3+ d) None of these
55. The function f(x) = log(x + VxZ + 1) is
a) An even function b) An odd function
c) A periodic function d) Neither an even nor an odd function
56. Ifb* —4ac = 0anda > 0, then domian of the function f(x) = log{(ax? + bx + ¢)(x + 1)} is
)R- (o) b) R — (~o0, ~1)
2a
b b
(-4 s (- cn-o)
) (-1,0) { Za} IR ZaH(m D
57. 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

58. IfT, is the period of the function f(x) = e**~[¥D) and T, is the period of the function g(x) = e3*~13%] ([]
denotes the greatest integer function), then

T.

ATy =T, b) T, = ?z QT =37, d) None of these
59. If f(x + y,x —¥) = xy, then the arithemetic mean of f(x, ¥) and f(y,x) is

a) x b) y c) 0 d) None of these
60. Iff:R — R is defined by f(x) = x — [x] —%for x € R, where [x] is the greatest integer not exceeding x,

then

1.

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

a) Z, the set of all integers b) N, the set of all natural numbers

c) ¢, the empty set d) R
61. The period of the function f(x) = |sin3x| + |cos 3x], is

m b T 3T d

a) ) ) 6 c) = )
62. Let f:(2,3) - (0,1) be defined by f(x) = x — [x], then f~!(x) equals

a)x—2 b)x+1 c)x—1 d)x+2

sinx
et The function f(x) = G) ,is
a) Periodic with period 2m
b) An odd function
c) Not expressible as the sum of an even function an odd function

d) None of these
64. |fthe function f: N — N is defined by f(x) = vx, then —L22L__js equal to

FO6)+f(1)
5 5 5 d)1
a) = b) = c) =
) )= )3
65. Letf:A = Bandg: B - C be two functions such that gof: A = C is onto. Then,
a) f is onto b) gis onto c) f and g both are onto  d) None of these

66. Let the function f(x) = 3x%* — 4x + 5log(1 + |x|) be defined on the interval [0,1]. The even extension of
f(x) to the interval [—1,1] is
a) 3x2 + 4x + 8log(1 + |x|)
b) 3x% — 4x + 8log(1 + |x|)
¢) 3x% + 4x — 8log(1 + |x|)
d) None of these
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67. Range of the function f(x) = ;ii:j;x ERIis
a) (1,00) b) (1,11/7) c) [1,7/3] d) (1,7/5)
68. The period of the function sin (%) + cos (?) is
a) 4 b) 6 c) 12 d) 24
69. The period of the function f(x) = sin* x + cos* x is
ajm b)m/2 c)2m d) None of these
70. Letarelation R on the set N of natural numbers be defined as (x,y) < x? —4xy + 3y* = OV x,y € N. The
relation R is
a) Reflexive b) Symmetric
¢) Transitive d) An equivalence relation

71. The function f: R — R defined by f(x) = (x — 1)(x — 2)(x — 3), is
a) One-one but not onto
b) Onto but not one-one
¢) Both one and onto
d) Neither one-one nor onto
72. The function f: X — ¥ defined by f(x) = sin x is one-one but not onto, if X and Y are respectively equal to
a) Rand R b) [0, 7] and [0, 1] o) [0.5]and [-1,1] d) [F.5] and [-1.1]
73. The function f: R = R is defined by f(x) = 37*. Observe the following statements
L. f is one-one IL. f is onto
11, f is a decreasing function
Out of these, true statement are
a) Only I 11 b) Only I1, 111 c) Only I 111 d) L 11, 111
74. 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

Ix+2

75. =
Iff(x) = — then
1
a) f71(x0) = f(x) b) f71(x) = —f(x) ) (fof)(x) =—x d) f7H0) = =55/ ()
76. - . . o Wa—x?
The domain of the function f(x) = ey
a) [0,2] b) [0, 2) c) [1,2) d) [1, 2]
77. The domain of definition of f(x) = sin"*(Jx — 1| — 2) is
a) [-2,0] v [2,4] b) (—2,0)u (2,4) c) [-2,0]u [1,3] d) [-2,0] u[1,3]
78. The domain of the function f(x) = cos ![sec x], where [x] denotes the greatest integer less than or equal
to x, is
a){x:x=02n+ l)rr,nEZ}u{x:Zmn Sx< 2mn+g,mEZ]
h){x:x=2nn,nEZ}U[x:2mrr<x< 2mn+g.mEZ}

m
c) {x:(2n+1)ﬁ.nEZ}U{x:2mn<x<2mn+§.mez}

d) None of these
79. The domain of sin"*(logs x) is

a) [-1,1] b) [0, 1] 3 [0,0] 5 [l 3]
r 4 3 ’
80. Letf (x —I—i) = %" +;12-, (x # 0) then f(x) equals
a) x2 —xforall x b)x?—2forall|x] 22 «¢)x?—2forall|x|] <2 d)None of these
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81. If f(x) = sin® x + sin? (x + 4’35) + cosx cos (x + g) and g G) = 1, then gof(x) is equal to

a)1l b) -1 c) 2 d) -2
82. The range of f(x) = seu:(%ms"2 x) , =0 < x < w,is
a) [1.v2] b) [1,0) o) [V2,-1]u[1,v2]  d) (-, —1]U[1,)
% —g—x
B83. Let f: R — R be a function defined by f(x) = ix+:_x . Then,
a) f is a bijection
b} f is an injection only
c) f is surjection on only
d) f is neither an injection nor a surjection
84. The function f: R — R defined by
fG)=x-1)(x-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
85. Q function f from the set of natural numbers to integers
n-1 ,
—, where n is odd
defined by f(n) =1{ %, . 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
86. . _ - g f1EERy .
The function f(x) = /cos(sinx) + sin ( o ) is defined for
a)xe{—-1,1} b)x e [—1,1] c)xER d)xe(-1,1)
87. f) = 10+x e s 00 "
Ifef®) = =% x € (~10,10) and f(x) = kf (o075 ), then k is equal to

a) 0.5 b) 0.6 c) 0.7 d) 0.8
88. A mapping [: N = N, where N is the set of natural numbers is defined as
_ [ n? fornodd
)= {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
89. Ify=f(x) = % then
a)x =f(y) b) (1) =3
¢) yincrease withx forx < 1 d) f is a rational function of x
90. Let f be a function with domain [—3, 5] and let g(x) = |3x + 4|. Then the domain of (feg)(x) is
1 i 1 1
g b =3 = T d) | =3=
ACH ][ 3'3] C)[ 3'3] ][ % 3]
91. Letf:A — Bandg: B — C be two functions such that gof: A — € is one-one and f: A — B is onto. Then,
gB—-Cis
a) One-one b) Onto ¢) One-one and onto d) None of these
92. =1, x<0
Letg(x) =1+4+x—[x]and f(x) =4 0, x =0, then for forx, f{g(x)] is equal to
1 x>0
a) x b) 1 c) f(x) d) g(x)
93. Ifthe 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
1
o e b ) —w c) Not defined d) None of these

94. Leta 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
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95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

a) 15 b) 65 c) 115 d) 165
The unction f:[-1/2,1/2] = [—-r/2, /2] defined by f(x) = sin~?(3x — 4x?) is

a) Bijection

b) Injection but not a surjection

¢) Surjection but not an injection

d) Neither an injection nor a surjection

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

a)2—Vd—x b)2+Vd—x ) 2++4—x d) Not defined
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"

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

a) (1,0) b) (0, co) c) (e, o) d) None of these

Let f:R —, g: R — R be two functions given by f(x) = 2 x — 3, g(x) = x> + 5. Then, (fog) *(x) is equal to

x + 7\/3 7y 33 g = 2y 3 x — 7\
: 5 (x-3) o () (=)
} ( 2 ) Hx-3 "= 15
If f: R — R is defined by f(x) = |x|, then
1
a) f00) = —x ) £ () = 7
¢) The function f ! (x) does not exist d) f~1(x) = -
%
Which of the following functions from A = {x : —1 < x < 1} to itself are bijections?
x T X
a) fx) =3 b)gC) =sin(5)  ©) h(x) =l d) k(x) = x*
Domain of the function f(x) = V2 — 2x — x? is
a) V3 <x<+V3 b)-1-V3<x<-1+43
d~Zsxs? d)-2+V3<x<-2-+3
Let [x] denote the greatest integer less than or equal to x. If f(x) = sin~1 x, g(x) = [x?] and h(x) = 2x.% <
1
s then
a) fogoh (x) =m/2 b) fogoh(x) =m 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 notonto  d) None of these

0, x=20
Let f(x) = {x*sinm/2x, |x| < 1.Then, f(x) is
[ xlx|, |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

x*-3x+3

a) (0,00) b)(~20,60] c) [0,1] d) [-1/3,1]
The equivalent definition of

F(x) = max.{x?, (1 —x)?2x(1 —x)}, where0 < x < 1,

transforms the real line is

The interval in which the function y =

02w 1/3
a) f(x) = {Zx(l —x)1/3<x<2/3

(1-x)%2/3<sx<1

(1-x)% 0<x<1/3
b) f(x) = {21:(1 ~x);1/3<x<2/3

x%: 2/83<xs1
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¥ ;0<x<1/2
CJ’f(’c)_{m—x)z: 1/2<x<1
d) None of these
108. Which of the following functions from Z to itself are bijections?
a) f(x) =x* b) f(x)=x+2 c) fx)=2x+1 d) f(x) =x?+x
109. The domain of definition of the function
1

fiRiE V |cosx| + C(}SX'IS

a)[-2nm2nn],neEN
b) 2nm,2n+ Vm),nez

T i
) ((4n+ 1)5.(4n+3)§),n EZ

T i3
d) ((471— 1)3.(4n+ 1)5),34 EZ

110. ¢ £(x) = (25 — x*)* for 0 < x < V5, then (f (—;-)) =

a)z~* b) 273 €) 275 d)27!
111. The function f(x) = sec[log(x + /1 + x%)] 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/¥) — 2f(x) cos(logy), is

a) -1 b) 0 c) 1 d) None of these

113. The equivalent definition of
; 7
£ = max {~11 - 221,202 - 21 Jxiis

=25+ 2, =1
x2-1, -1<x<1/2
14+7x/2,-1/2<x<0
VY 1-72/2, O=<x<ij2
x2-1, 1/2<x<1
\ 2x -2, x=z1
r —L2x —2; x<—1
5 1
—x<—1, —151’(5
b)<1+7x/2, -1/2=x<0

Kot e FLOMY B o e
x2-1, 1/2<sx<1
2x—2,x21
—-2x+2, x< -1
0 x2-1,-1<x<0
1+7x, 0<x<1
2x-2, xz1
d) None of these
114. The number of bijective functions from set 4 to itself when A contains 106 elements is

a) 106 b) (106)2 ¢) 106! d) 2106
115. The domain of definition of
3x—1
f(x) =loggys [“ log, (?;—H)}: is
a) (—o0,—1/3) b) (—1/3, 0) q) (1/3, ) d) [1/3, )
116.1f f(x) = x* — x and ¢p(x) = sin 2x, then
a) $(f(2)) =sin2 b) d(f(1) =1 c) f(d(/12)) = - d) f(f(1)) =2

8
117. f(x) = | sinx | has an inverse if its domain is
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a) [0, m] b) [0, /2] c) [-m/4, m/4] d) None of these
118. The function f(x) = log;o(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
Fef (5) = F +7(5)
If £(10) = 1001, then f(20) =

a) 2002 b) 8008 c) 8001 d) None of these
121. The function f(x) = %

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 +

d, are

a)b=2c=1 b)b=4,c=-1 ob=—-1c=4 db=-1,c=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, x)

c) f(x) =ax+ (1 —a)x? a€(0,2) d) No such polynomial
124 1f2f(x + 1) + f(ﬁ) = 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
fiE)= {U, if x is irrational and

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

126. The value of x for which v = logs {- logy ;2 (l + #) — 1} is a real number are

a) [0,1] b) (0,1) c) [1,00) d) None of these
127.1F f(x) = cos™! (2_T|x|) + [log,4(3 — x)] 77, 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 € (—-n/2,7/2),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 L b] 210[! C} 299 =9 d] 299
130. 1f 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
1 b) 1 3 d) 2
aj— C) -
) 2 ) 2

131. The function f(x) given by
)= sin8x cosx — sinéx cos 3x
Py = cosxcos2x —sin3x sin*fl-.'lr']S
a) Periodic with period

b) Periodic with period 2r
c) Periodic with period m /2
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d) Not periodic
Ifx € R, then f(x) = sin~?! (1
a) 2tanlx

—m—2tan"lx,—oo < x < —1

2x

132.

) isequal to

+x2

b){ Z2tan"'x, -1<x<1
T—2tan lx ,1<x <o
—r—2tan"lx,—o<x < -1

c) 2tan"lx ,—1<x<1
T—2tan™lx, 1<x <
—mr4+2tan tx, - <x < —1

d) 2tan"l'x ,—1<x<1
m—2tan"lx, 1<x <

133.1f f(x) = 2x® + 3x* + 4x?, then f'(x) is

a) An even function b) An odd function c) Neither even nor odd
a) One-to-one and onto

c) One-to-one but not onto
Let f:A = B and g: B — A be two functions such that gof = I,. Then,
a) f is an injection and g is a surection

b) f is a surjection and g is an injection

¢) f and g both are injections

d) f and g both are surjections

135.

irrational number}. The relation r is

a) An equivalent relation b) Reflexive only

c) Symmetric only d) Transitive only

R is arelation from {11, 12, 13} to {8, 10, 12} defined by y = x — 3. Then, R ' is
a) {(8,11), (10, 13)} b) {(11, 18), (13,10)} c) {(10,13), (8, 11)}

138.

139.1f f: R = R is defined by f(x) = x? — 6x — 14, then f~1(2) equals to
a) {2, 8} b) {-2, 8} c) {-2, -8}
140. The domain of definition of the function
. 3 2x+1 .
fO= 10—
a) (0, ) b) (=0, 0) c) R—{-1,11}
; ; . f2x i RN
141. The period of the function sin (?) + sin (?) is
a) 2w b) 10x c) 6m
142. f'(x)

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

X

2) f(x) = ye* b) FG) = ze ) (x) = x7e3?

by 3 .
143. S miseven

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

}. then 'fis
a) Injective but not surjective
c) Surjective but not injective d) Bijective
144.

existis

a) D =R,E =[-1,1]

134. The mapping f: N — N given f(n) = 1+ n%,n € N where N is the set of natural number, is
b) Onto but not one-to-one
d) Neither one-to-one nor onto

136. If f(x) = (a — x™)Y/", where a > 0 and n € N, then fof (x) is equal to
a) a b) x c) x™
137. Let r be a relation from R (set of real numbers) to R defined by r = {(a,b)|a,b € Randa — b + V3 isan

b) Neither injective nor surjective

The maximum possible domain D and the corresponding range E, for the real function f(x) = (—=1)* to

d) None of the above

d) an

d) None of these

d) {$}

d) R

d) 12n

d) f(x) = e¥'/?
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b) D = I (the set of integers), E = [—1,1]
c)D =R,E=(-11)

B __ {+1whenx = 0 oreven

Q.0 =15 _j —1, when x is odd
145.1f f: R = R, defined by f(x) = x? + 1, then the values of f~1(17) and f~(—3) respectively are

a} CI). {4J _4} b] {3) _3}-¢) C) {4- _4}1 ¢' d] [4r _4}a {21 _2}
146. Let f: A = B and g: B — € be two functions such thatgof: A = € 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 = {(xeR:x#0,—4<x<4}and f: A € R bedefined by f(x) = %forx € A. Then, the range of f is

a) {1,—1} b) {x:0 < x < 4} c) {1} d){x:—4<x <0}
148. If f(x) = (9x + 0.5) logo.54x) (ﬁ) is a real number, then x belongs to

a) (—-1/2,1)

b) (=1/2,1/2) U (1/2,1) U (3/2, )

o (=1/2-1)

d) None of these
149. 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) =

JGZF Dand Ax) = {“' 2 <0 1 en ho(fog)(x) is defined by

x,ifx =0
a) x b) x2 c) 0 d) None of these
150. The number of reflexive relations of a set with four elements is equal to
a) 218 b) 212 c) 28 d) 2¢
151. Let f(x) = (ax? + b)?, then the function g satisfying f(g(x)) = g(f(x)) is given by

TR 1/z 1 1/3 _ p
Ve = (1) Ve gy 9E@ =Gt D= ()
152.1f f(x) = ]le — ll,then fof(x) equals
x| =2, |x|]=2

1/2

a) fx)=4{2—|x|, 1<|x| <2
|x], x| £1
x|+ 2, |x| =2

b) f(x) =4lx| =2, 1< x| <2

x|, |x| =2
|x] -2, [x] =2

c) fix) =12+ x|, 15 |x| =2
Ixl, |x|=1

d) None of these

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

a)[-2,1] b) (-2,-1) ¢)R-[-2-1) d) None of these
154, A function f: A = B,where A = {x: -1 <x < 1}and B = {y: 1 < y < 2}, is defined by therule y = f(x) =
1 + x2. Which of the following statement is true?

a) [ is injective but not surjective b) [ is surjective but not injective
c) f is both injective and surjective d) f is neither injective nor surjective
155. The function f: R — R, defined by f(x) = [x], where [x] denotes the greatest integer less than or equal to
x, 15
a) One-one
b) Onto

c) One-one and onto
d) Neither one-one nor onto
156. Let f:A - Band g : B — C be bijections, then (fog)™! =
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a) f~log™! b) fog c)gtof! d) gof
157. Letf(x +i) L +ﬁ,x # 0, then f(x) is equal to
a) x? by x?—1 c)x*—-2 d)x*+1
158. 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
159.1f f(x) =ax+band g(x) = c x + d, then f(g(x)) = g(f(x)) &
a) f(a) = g(c) b) f(b) = g(b) c) f(d) = g(b) d) f(c) = g(a)

160.1f 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) (—c0, 0]
161. The domain of definition of
f(x) = logyo{log,o(1 + x*)}, is
a) (~1,%) b) (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) flx+2)—2f(x+1) + f(x) = (a — 1)*f(x)
b) f(=x)f(x)+1=0
) flx+y)=f)+F)
d) f(x+3)—2f(x+2)+ f(x+ 1) =(a—2)*f(x+ 1)

164. The inverse of the function flx) = % + 1is given by
1 x X 1 X d) None of these
a) Elogm (m) b) logso (2 = x) c) Eiﬂgm (1 — x)

165. 1f f(x) = /|3* — 317%| — 2 and g(x) = tann x, then domain of fog (x) is
1 1 1
a) [n+§,n +§]U [n +E,n+ l].nEZ

1 1 1
b) (nx +—.n+—)u(n+—,n+1),n€2

4 P 2
C)( +1 +1)u[ : +1] €Z
n 4,1’1 5 n 2,n n
1 1 1
d) [n+z,x+5)u (n +§.n+2),n eZ
166. If the functions f and g are defined by f(x) = 3x — 4, g(x) = 3x + 2 for x € R, respectively then

g (f'(®) =

a)1l b)1/2 c) 1/3 d) 1/4

167. If f(x) and g(x) are two real functions such that f(x) + g(x) = e* and f(x) — g(x) = e, then
a) f(x) is an odd function
b) g(x) is an even function
¢) f(x) and g(x) are periodic functions
d) None of these

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

1 1 | 1
1 gy 5 sy] .
03] 0z al-5) ¥z
169.1f 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
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170.

171

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

The domain of the function f(x) = [cos™?! (1_TM) is

a) (-3, 3) b) [-3, 3] c) (—oo0,=3) U (3, e0) d) (=0, —=3] U [3, 0)
Which of the following functions is one-to -one?

3

a) f(x) =sinx,x € [—m, «] b]f(x)xsinx]xe —?ﬂ:__%]

T 3
c) f(x):cosx,xe[ﬂi,i tci)j‘"(;vc)=l:n{}s;vc,;vc{-_‘-[‘ﬂ’,?nr
Given f(x) = log G%) and g(x) = % then fog(x) equals
a) —f(x) b) 3 f(x) ) [f(x)]® d) None of these
The largest possible set of real numbers which can be the domain of f(x) = ’1 - j—c is
3} (D, 1) u (U,QUJ b] {:—1, 0) u (11 Co) L'} (—Gﬂ, _1) u (D' OO} d] (—CO, U) u ['],00)
The set of values of a for which the function f(x) = sinx + [3;—2] defined on [—2,2] is an odd function, is
a) (4, ) b) [—4, 4] c) (—o,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 @ and b is 2, then
Ris

a) Reflexive, but not symmetric b) Symmetric only

¢) Reflexive, and transitive d) Reflexive, symmetric and transitive

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

flx+ ) =14+[2=5f()+ 10{f(x)}* = 10{f ()} + 5{f()}* — {f(x)}°]*/® for all real x and some
positive constant 4, then f(x) is

a) A periodic function with period A

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) = [logyg (;) is

a) R —{—m,m} b)R — {nmn E.Zl} | c)R—{2nn|n € 2z} d) (—oo, =)
The function f(x) = log (g) satisfies the equation

a) fx+2)-2f(x+ 1D +f(x) =0 b) f(x) + f(x + 1) = f{x(x + 1)}
016 +F0) = £ (37 4) fGx +) = FOF )

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

a)[nmnr+n/dnel

b)[2nm2nr+nf4l,neZ

c) [nm—n/4nr+1/4],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 c)7 d) 13
f(x) = /sin"1(log, x) exists for
a)x€(1,2) b)x € [1,2] c) x €[2,00) d) x € (0, 0)

1, xe@.

0, x¢& g w

a) Periodic with period 1

b) Periodic with period 2

c) Not periodic

d) Periodic with indeterminate period

The function f(x) = {
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. sec® x+cosect x .
183. The function f(x) = ———is
x3+x*cotx

a) Even
b) 0dd
¢) Neither even nor odd
d) Periodic with period
184. The function f(x) = | cos x | is periodic with period

s i1
aj2m b)m c) 3 d]Z
185.1f 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|

186. 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
187. If the function f: [1, %) — [1,) is defined by f(x) = 2**~1), then f~!(x) is

x(x=1)
a) (%) b}%(1+,f1 + 4log, ¥)
1
CJE(1~\,"1+4lag2y) d) 0

188. If f:R — Rand g: R — R are defined by f(x) = |x] and g(x) = [x — 3] for x € R, then {g(f(x)): —E <x<
-2'} is equal to

a) {0, 1} b) {1, 2} c) {-3,-2} d) {2, 3}
189, The domain of definition of
f(x) = logyp{1 — logyo(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
L d) None of these

a)m b) > c) 2w

191.1f f(x) = sinx + cosx, g(x) = x? — 1, then g(f(x)) is invertible in the domain
[0 ﬁ] b)[-Z,2 w2 d) [0

a) 5 ) ";,;] c) 55 ) [0, 7]

R Domain of definition of the function f(x) = ’s‘m—(Zx) + % for real valued x, is
11 11 11 i
e BY |siies T | s

a}[ 4‘2] ][ 2'2] C}( 2‘9) ][ 2%
193. If f(x) =log (3:—;), then f (liiz) 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, ) c) (0,1) U (1, 0) d) (=, 1)
195. 1f 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. . . % yL2002 ,

Iff(x) = (T—lxl) , then Dy is

a) R —[—1,1] b) (—os, 1) c) (—oo,—1) U (0, 1) d) None of these

197. [x]if —3<x <—1
If f(x) =< |x|,if —1<x< 1} thentheset(x:f(x) = 0)to
I[x],if 1 <£x<3

a) (-1, 3) b) [-1, 3) c) (-1,3] d) [-1,3]
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198.1f f (x) = —,x # 1 then

e T

19 times is equal to
x x 19x
2) — b) ()" ) — d) x
199. The domain of the function f(x) = log,o(Vx — 4 + V6 —x), is
a) [4,6] b) (—, 6) c) (2,3) d) None of these
200.1f 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
1B | b) 2(2%+1 —1) c) 32k —1) d) 4(2**1 - 1)

201.LetA ={x:—-1<x<1}and f : A - Asuch that 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

202. The domain of the function sin™ (logz %] is

a) [-1, 2]-{0} b) [-2,2]-(-1. 1) c) [-2, 2]-{0} d) [1, 2]
203.1f f(x) = ax + band g(x) = ex + 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)
204. The period of the function f(x) = sin* 3x + cos* 3x is

a)m/2 b)m/3 c) /6 d) None of these
205. Given f(x) = logy, G%’;) and g(x) = % then fog (x) equals

a) —f(x) b) 3 f(x) c) [F(x)]3 d) None of these

206. Which of the following functions is not an are not an injective map(s)?
a) f(x) =|lx+1],x €[-1,00)
1
b)gx)=x +;,x € (0, o0)
c) h(x) = x% + 4x — 5,x € (0,00)
d) h(x) = e *,x € [0,00)
207.1ff:R = R and g: R = R are defined by f(x) = x — [x] and g(x) = [x] for x € R, where [x] is the greatest
integer not exceeding x, then for every x € R, f(g(x)) is equal to

a) x b) 0 c) f(x) d) g(x)
208. The domain of definition of f(x) = J% is
a) [1,2) u (2, 3] b) [1,3] c) R—(1,3] d) None of these
209.f:R = Rgivenby f(x) =5 —3sinx, is
a) One-one b) Onto c) One-one and onto d) None of these
210.1f f(x + 2y, x — 2y) = xy, then f(x,y) equals
2 b B 2y 2 B i
21LIff:R — R is defined as f(x) = (1 — x)'/3, then f (x) is
a)(1-x)"13 b) (1 —x)3 c)1—x3 d)1—x1/3
212.1F f(x 4 2y, x,x — 2y) = xy, then f(x,y) equals
2l PO 23 R
3}x ¥y b]x ¥y C}x +y d]x ¥y
4 4 2
213. Let f: [4, oo[— [4, o[ be defined by f(x) = 5**~%) then f~(x)
x(x—4) d t defi
2= Frlogx b2+ Frlgr 9 () I aesan
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214.1f 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]
215. The period of sin? 8, is
a) m? by m ¢)2m d) /2
216.If n € N, and the period of%is 41, then n is equal to
a) 4 b) 3 c) 2 d) 1
217. Foereal x, let f(x) = x* + 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
218. The range of the function f(x) = iﬁ{' is
a) [-1/3,0] b) R c) [1/3,1] d) None of these

219. LetA ={2,3,4,5,...,16,17,18}. Let be the equivalence relation on A x A, cartesian product of A and 4,
defined by (a, b) = (¢, d) if ad = bc, then the number of ordered pairs of the equivalence class of (3, 2) is

a) 4 b) 5 ) 6 d) 7
220. Let n be the natural number. Then, the range of the function f(n) =8 —np 4,4 < n < 6,is
a) {1, 2,3,4} b) {1,2,3,4,5, 6} ¢) {1, 2,3} d) {1,2,3,4,5}

221. Let X and Y be subsets of R, the set of all real numbers. The function f: X = Y defined by f(x) = x? for x €
X is one-one but not onto, if (Here, R* is the set of all positive real numbers)

a]X =Y=R? b)X =R Y =R" ey X=R"¥ =~ d)X=Y=R
222.1F f(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
223. The graph of the function of y = f(x) is symmetrical about the line x = 2, then
a)fx+2)=f(x—-2) b fER+x)=f2—-x) c)fx)=Ff(x) d) f(x) = —f(—x)
224, -1, x<0
Iff(x)=1{0; x=0 and g(x) = x(1 — x?), then
1z x>0
—-1; -1<x<0orx>1
a) fog(x) =4 0O e=0,1,~1
1; 0<x<1
-1, -1<x<0
b) fog(x)=10; x=0,1,-1
1; 0<x<1
—=1; =1<x<0orx>1
c) fog(x) =4 0; x=0, 1,—-1
1, 0<x<lorx<-1
1; - 1<x<Qorx>1
d) fog (x) =4 0; x=01,-1
1, 0<x<lorx<-1

225. x, = xyisarelation which is
a) Symmetric b) Reflexive and transitive
c) Transitive d) None of these

226. The period of

f(x) = sin( =

1)+cos(2—x).nEZ, n>2is

a)2nm(n—1) by4n—1)n c) 2n(n—1) d) None of these
227. f : [-4,0] = Ris given by f(x) = e* + sin x, its even extension to [—4,4], is
a) —e!* — sin |x| b) e ¥ — sin |x| c) e ™ + sin |x| d) —e~|*I+sinix]
3
228. 1 ot f: R = R be a function defined by f(x) = *l—ﬁl-;—lzx—l, then the graph of f(x) lies in the

a) | and Il quadrants b) I and Ill quadrants c) Il and [I] quadrants d) 11l and 1V quadrants
229. The domain of the real valued function f(x)=v1—-2x+2 sin™?! (?) is
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230. The domain of function f(x) = Iog(x.,,g}(xz —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[1,0)
231. The range of the function f(x) = x> —6x + 7 is

a) (—,0) b) [-2, ) c) (=00, ) d) (o0, -2)
+2

e

237

The inverse of the function f: R = (—=1,3) is given by f(x) =

) log(21) 5) log

eX4e™x

()" Dl

1/2

¥ — 2 1/2
X — 1)
4x 1 2 96Y .
23306 f(x) = o then f (3-) + £ (&) +..+ £ (57) is equal to
a) 1 b) 48 c) -48 d) -1
234. The period of the function

f(x) __ sinBx cosx—sin 6X cos3x .

COS 2X cos X—5in 3x sin 4x

a)m b) 2m c) g d) None of these

235. Let f:R - R: f(x) = x?and g: R = R: g(x) = x + 5, then gof is
a) (x +5) b) (x + 5%) ) (x*+5%) d) (x* +5)
236. The function f(x) = log,,_s(x? — 3x — 10) is defined for all x belonging to
a) [5,00) b) (5, ) ¢) (—o0,+5) d) None of these
xZ
X241

1
i
I
I
I
I
1
1
|
1
I
I
I
1
I
I
I
1
I
1
I
1
I
1
I
|
I
1
I
i
1
I
I
|
1
|
|
1
I
237. :
a) (-1,0) b) (-1, 1) c) [0,1) d) (1,1) :
1
|
1
I
I
1
I
1
1
1
|
1
I
I
|
I
I
I
|
I
I
1
|
I
I
1
|
|
I
1
I
|
I
I
|
|
I
|
1
|
I

Range of the function f(x) = is
238. Let f(x) = |x — 1|. Then,
a) f(x?) = [f(x)]?
b) f(Ix]) = |f(x)]
Qfx+y)=f)+f)
d) None of these
239.1f f(x) = a*, which of the following equalities do not hold?
a) fx+2)=2f(x + 1) + f(x) = (@ = 1)*f(x)
b) f(=x)f(x)—1=0
Q) flx+y) =ff )
d)f(x+3)-2fx+2)+fx+1)=(@—-2)*f(x+1)
240.Let A ={x € R:x < 1}and f: A - Abedefined as f(x) = x(2 — x). Then, f~'(x) is
aA)1+Vi—x b)1-vi—x )Vi—x d)1+Vi-x
241. The function f(x) = sin ? +2 cos-?;—x— tan% is periodic with period
a) 6 b) 3 ¢) 4 d) 12

242. The equivalent definition of the function
xt — g0

f(X) = A%W.x > 0,is
-1, 0<x=<1

a) F() = | 1, x>1

-1, 0<x<1
b]ﬂ"):{l, xx21
-1, 0<x<1
) fx) =1 0, x=1
1, x>1
d) None of these
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243. Let R = {(1,3),(4,2),(2,4),(2,3),(3,1)} be a relation on the set A = {1, 2, 3,4}. The relation R is
a) A function b) Transitive c) Not symmetric d) Reflexive
244. The domain of the function
f(x)= 17%C, _, + 2073%p, . where the symbols have their usual meanings, is the set

a) (2,3) b) (2,3, 4) ¢) {1,2,3,4) d) (1,2,3,4,5)

245.1f f: R — C is defined by f(x) = e?* for x € R, then f is (where C denotes the set of all complex numbers)
a) One-one b) Onto
c) One-one and onto d) Neither one-one nor onto

246. The domain of the function

f(x) =logp(vx —4++6—x)is

a) [4, 6] b) (—e0,6) c) [2,3) d) None of these
247.1f f(x) = sin’ x, g(x) = Vxand h(x) = cos ' x,0 < x < 1, then
a) hogof = fogoh b) gofoh = fohog c) fohag = hogof d) None of these

B T

248.1f £ (x) = 22—, then f (x + y)f (x — ¥) is equal to

1 1 1 1
a) S {f(2x) + f(2y)} b) = {f(2x) = f(2)} ) U @)+ f(2y)} d) 2 {f (2x) = F(2)}

249, The relation R defined on the set of natural numbers as {(a, b): a differs from b by 3} is given by

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

c) {(1,3),(2,6),(3,9), ..} d) None of the above
250. The domain of the function f(x) = sin~*(logz(x/3)) is
251 e range of the function f(x) = sin {Iogm (fj ” ,is

a) [0,1] b) (—1,0) c) [—1,1] d) (-1,1)
252. Let f(x) = :;:g Then, fof(x) = x provided that

a)d =—a bjd=a cJa=b=c=d=1 da=b=1
253. Let C denote the set of all complex numbers. The function f : € — € defined by f(x) = ‘::Iz 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) 0 b) 1 c) 2 d) 4
255. The domain of definition of the real function f(x) = /1ogq; x? of the real variable x, is

ajx>0 b) |x] =1 c) |x| = 4 djx=4
256. If f(x) is an even function and f'(x) exists, then f'(e) + f'(—e) is

a) >0 b)=0 ) >0 d) <0

2x .

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

a) {f ()} b) {f (x)}* c) 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) [3/41) b) (3/4,1] c) [3/4.1] d) (3/4.1)
259. The domain of sin~? [logz (1—’;)] is

_ 1

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

defined, is

T T T s
a) [0,] DICER! ol i ) d [0.5]

261. Let f: R — R be define by f(x) = 3 x — 4. Then, f~"(x) is
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a}x+4 b]%—'@ ) 3x+4 d) None of these
262. The interval in which the function y = ﬁ_;ﬂ transforms the real line is

a) (0,) b) (—00, ) c) [0,1] d) [-1/3,1] - {0}
L The domain of definition of the function f(x) = xm, is

a) (0,1)u (1, b) (0, o0) c) [0,00) d) [0, 1) U (1, e0)

264. Let Wdenotes the words in the English dictionary. Define the relation R by
R = {(x,¥) € 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 defined by f(x) = ::E for x € C where bd # 0 reduces to a constant function, if

ala=c b)b=d c) ad = be d) ab = cd
266. LetA ={x,y,z},B ={w,v,w}and f: A = B be defined by f(x) = u, f(y) = v, f(2) = w. Then, f is
a) Surjective but not injective
b) Injective but not surjective
¢) Bijective
d) None of these
267. Consider the following relations R ={(x,y) | x, y are real numbers and x=wy for some rational number

whS = {(%%) |m,n, p and g are integers such thatn,g = 0 and gm = pn]‘ Then
R is an equivalence relation but § is not an
equivalence relation

S is an equivalence relation but R is not an

equivalence relation

b) Neither R nor § is an equivalence relation

c)

268. Which of the following functions has period  ?

a) |-tanx| +cos2x
2mx

d) R and S both are equivalence relations

b
b) 2 sin?+ 3 cos

T ) 3w
c) 6cos(21rx+z)+55m(nx+T)

d) |tan 2x| + |sin 4x|
269. The range of the function f(x) = 4/(x = 1)(3 = x) is

a) [0, 1] b) (-1, 1) c) (-3,3) d) (-3,1)
270.Let A = {x,y,z} and B = {a, b, ¢, d}. Which one of the following is not a relation from A to B?
a) {(x,a), (x,c)} b) {(y,¢), (v, d)} c) {(z,a),(z,d)} d) {(z,b), (¥, b),(a,d)}

271.If f(x) defined on [0, 1] by the rule

) = { X, ifx is rgtion_a]
1 — x,if x is irrational
Then, for all x € [0,1], f(f(x)) is
a) Constant b)1+x c) x d) None of these
272. Let f(x) = min{x, x?}, for every x € R. Then,

x, x=1
a)f(x)={x2, 0<x<1

x, x<0

. x2, x=>1
b) f(x) = {x, x<1
>

gre=1% 2%
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[ x%, x=>1
d)f(x)=4{x, 0<x<1
X2, x<0
273.1f 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),(2,3),(3,4), (4.2)}
b) f=1{(1,2),(2,4),(3,3),(4,2)}
o f={(12),(2,4).(3,2),(43)}
d) None of these
274. The domain of the function f(x) = exp(V5x — 3 — 2x2) is

a) [3/2,9) b) [1,3/2] c) (=, 1) d) (1,3/2)
275. f(x) = x + Vx? is a function from R toR, then f(x) is
a) Injective b) Surjective c) Bijective d) None of these

4 2
276. 1 £ (x) = SE= 2 for x € R, then f(2010) =

sin® x +cos*

a1 b) 2 d 3 d) 4
277.1b% — 4 ac = 0,a > 0, then the domain of the function f(x) = log{ax® + (a + b)x? + (b + c)x + ¢)} is
b
a) R —{- ﬁ}

b)R — [—%}U {x|x = —1}}

2a

d) None of these

X_1a=X
278. The inverse of the function y= % is

aloge(Y)  wleme(PED)  alig(lnZ)  9Neneofthee
7 B\T 7 el 3 B\ THs
279.1f f: R = R is given by
Fx) = {-—1, when x is rational
1, when x is irrational ’

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

—3
2) g0) =2 — b) g() == ) g =4+1—  dgb) =T

4
282.1f f (x) = /cos(sin x) + /sin(cos x), then range of f(x) is
a) [Vcosi,vsin 1| h) [\#cosl.1+v‘sin1| c) [1 —+/cos1,vsin 1| d) None of these

283.Let f: A — B and g: B — C be two functions such that gof: A — € 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

¢)R - {—i}n (—oo,—ll]
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285.1f f: [—6,6] = R is defined by f(x) = x* — 3 for x € R, then (fofof)(=1) + (fofof)(0) + (fofof)(1) is

equal to
a) f(12) 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.Let f(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 a real number
d) x is a rational number
288. Which of the following is not periodic?

a) |sin3x| + sin? x b) cos vx + cos® x c) cos4x + tan? x d) cos 2x + sinx
289.1f f(x) = 2%, then f(0), f(1),f(2),..arein

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) 0 b) 1 c) 2 d) -1

2

291 1f x € R, then f(x) =cos™? (%) is equal to

a) 2tan"lx

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

a) {x:1<x<2) b) {x:1<x<3) Q) {xi-1<x<2} d]{x:%SIEZ]

293.1ff: R > Rand g : R — R are given by f(x) = |x| and g(x) = [x] for each x € R, then
{xrer:g(f®) = flg)} =

a) Z U (—,0) b) (—ce, 0) ¢) Z d) R

294. If f(x) =log Gi—i) —1<x<1,then
3x+x? 2x .

f (1+3x2) —f (1+x2) W

a) [f(x)]® b) [ (x)]? c) —f(x) d) f(x)
295. The domain of definition of

f(x) =logy, 10810]0810 wlogypx,is

— 1t times «—

a) (10™, ) b) (10™"1, 0) c) (10™2, ) d) None of these
296. The domain of sin™* []0g3 G)] is

a) [1,9] b) [-1,9] ¢ [-9,1] d) [-9,-1]
297. Domain of definition of the function f(x) = 4_3):2 + logg(x® — x), is

a) (1,2) b) (-1,0) U (1,2)

c) (1,2) U (2,00) d) (—-1,0)u(1,2)U (2 )
298.1f X and ¥ are two non-empty sets where f: X — Y is function is defined such that

f(O)={f(x):xeliforC X

And f~Y(D) ={x:f(x) ED}forDCY,

Forany A € X and B € ¥, then

a) fFH(fA) =4 b) £ (f(4)) = Aonlyif f(X) =Y

¢) f(f~'(B)) = Bonlyif B < f(x) d) F(f~1(B)) =B
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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
300.1f f:[-2,2] — R is defined by

fx) = {—l,for— 2<x<0

x—1lfor0<x<2

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

a) {—1} b) {0} c) {—1/2} d ¢
301 1.2 (x2) + 3f () = x? — 1 forall x € R — {0}, then f(x*) is

(1-xY2x*+3) b) (1+x4)2x*-3) 0 (1=-xY(2x*-3) d) None of these

a
! Gyt S5x* Sxt
302. The domain of definition of the function f(x) = 7"*P,_5,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 {p(x) — f(x)}* +
{p(x) — g()}* = 0,is
a) ¢(x) = x,x € [0, )
b)¢p(x) =x,xER
¢) h(x) = —x,x € (~0,0]
d)px)=x+|x|,xER
304.

The value of the function f(x) = 3 stn( f—: — x? ) lies in the interval
a) [-m/4, /4] b) [0, 3/v2] c) (-3,3) d) None of these
305. The period of the function f(x) = |sinx| 4+ | cosx | is
ajm b) /2 c) 2m d) None of these
306. If f(x) = (ax? + b)®, then the function g such that f(g(x)) = g(f (x)) is given by
b — x¥/3\'/? 1 213 _ p\'/*
a}g(ﬂ:( - ) b]g(x)=m ¢) g(x) = (ax? + b)'/3 dlg(x)=( - )

307. Let R be the real line. Consider the following subsets of the plane R X R
S={(x,y):y=x+1lando < x <2}
T = {(x,y): x — y is an integer}
Which of the following is true?

a) T is an equivalent relation on R but § is not b) Neither S nor T is an equivalence relation on R

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

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

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

I-x 1

0%, =22 x 2 0,~1and a = £(f(0) + f (f (;)) then

aAa>2 b)ya < -2 c) la| > 2 da=2

310. Let R and § be two non-void relations on a setd. Which of the following statements is false?
a) R and S are transitive implies R N § is transitive.
b) R and § are transitive implies R U S is transitive.
¢) R and S are symmetric implies R U § is symmetric.
d) R and § are reflexive implies R N § is reflexive.
311. A =1{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 ¥x € A, then
the function f is

a) Bijective b) Onto c) One-one d) Many-one

312. Let f(x) = x + 1 and ¢(x) = x — 2. Then the values of x satisfying | f(x) + ¢(x)| = |f (x)| + |b(x)] are:
a) (—o0,1] b) [2, 00) c) (=, -2] d) [1, )

313. ) . _ sin"Y{3-x) .
The domain of the function f(x) = TomGxl=ay 1S
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314.

315.

316.

317.

318.

319.

320,

321

322

323.

324.

325.

326.

327.

328.

329.

a) [2,4] b) (2,3) U (3.4] c) [2,3) d) (—co, —3) U [2, )
Iff(x) = —ﬁ then, domain of f(x) is

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

f(x) = log;o{(log1o x)* — 5logo X + 6}, is
a) (0,10%) b) (102, o) c) (102,10%) d) (0, 102) U (103, )
If a function f(x) satisfies the condition

1 1
f(x +;) = x?2 +F,x # 0,then f(x) equals

a)x?—=2forallx # 0

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

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

61
a)2m b)6n c) 6 w2 d) None of these
f:R — Ris afunction defined by f(x) = 10x—7.1f g = f %, then g(x) =
1 1 x4 7 x=7
) —— b) —— o d
}lﬂx—7 ]10x+7 ) 10 ) 10
If f(x) = [x — 2], where |x] denotes the greatest integer less than or equal to x, then f(2,5) is equal to
a) 1 b) 0 )1 d) Does not exist
2

The domain of definition of

flx) = V’logm(lugwx) —logp(4 — logyp x) — logy 3, is
a) (103, 10“) h) [1[]3, 10%] c) [1[)3, 10%) d) (1(}3,10“]

sinn x

The value of n € Z (the set of integers) for which the function f(x) = sin s'n(")
1

has 4 7 as its period is

.

a) 2 b) 3 G).5 d) 4

The inverse of the function f: R —» R given hy f(x) = loga(x +vx2+1)(a>0,a+#1),is
1 1 1 faF+a™* d) Not defined
e, x -X B ey — e

a) 5 (a* +a™) b) (a* —a™) c}z(ax_a_x)

The domain of definition of the function
14 2(x+4)7%3

_ 0.5 0.5 ;
f(x)=x 7t 400 +x+4D)"+4x+4)"is
a) R b) (—4,4) ) R* d) (—4,0) U (0, )
If fix)= ;{%,x # —1, for what value of a is f[f(x)] = x?
a) V2 b) —/2 c) 1 d) -1
The period of the function f(x) = cosec?3x + cot4x is
s T T
a} § b] Z l‘.’] g d] T
The domain of the definition of the function f(x) = /1 + log.(1 — x) is
a)—w<x=<0 b]—-oo<:x5€ﬁ ) —o<x <1 djx=1-e

The range of the function sin(sin™" x + cos ™' x), |x| < 1is

a) [[1,1] b) [1,-1] c) {0} d) {1}
The range of f(x) = cosx — sinx is
a) [-1,1] b) (-1,2) 0 _%E d) [~VZ V7]

1
x2+1

The range of function f(x) = x* +
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3 d) None of these
) [1,%) b) [2.) 0[2«)
330. If n is an integer, the domain of the function vsin 2x is
a) [nm — %mr] b) [, + %] ¢) [(2n — D, 2n7] d) [2n7, (2n + D]

33L.1ff : R — R is 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 c) ¢ d) R
332. Suppose f: [-2,2] — R is defined by

f(x) = {;l_ff;o_r [2) : i : g then {x € [-2,2]: x < 0and f(|x]) = x} is equal to
2) (1) "9 93] 6
333.1f f: R — R is defined by f(x) = sinx and g: (1, %) — R is defined by g(x) = VxZ — 1, then gof(x) is
a} ssm(xz — 1) b] sina/x2 —1 r;} cosS ¥ 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
a) One to one b) Onto
c) Bijective d) Neither one to one nor onto
335. 1f £ (x) = ==, then f(2 x) is
flx)+1 3f(x)+1 f(x)+3 f(x)+3
a) ——— b) ——— €) ———— d) e——
f(x)+3 fO)+3 fx)y+1 3f(x)+1
336. Iﬁz ;
The range of the function f(x) = tan i x2is
a) [0, 3] b) [0, V3] c) (—o0, ) d) None of these
337. The domain of the function f(x) = cosec *[sinx] in [0, 2 7], where ['] denotes the greatest integer
function, is
a) [0,7/2) U (m,3n/2] b) (w27 U {n/2} c) (0,m] U {37/2} d) (m/2,7) U (31/2,2m)
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, +0) d) Z
340.1f f:]0,00] — [0,¢0] and f(x) = Ii—x then f is
a) One-one and onto b) One-one but not onto
¢) Onto but not one-one d) Neither one-one nor onto
341. The function f: R — R given by f(x) = x® — 1is
a) A one-one function b) An onto function
c) A bijection d) Neither one-one nor onto

342 8

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

(-2 |

a) 2 b) -2 c) 1 d) -1
343. The domain of the function flx)= % is

a) [-1,0)u {1} b) [-1, 1] c) [-1,1) d) None of these
344. The set of values of x for which of the function f(x) = % 42sin7ix 4 .;% exists is

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

a}x2+2x—1 b]x2+2x—1 Ic)x2+4;.:—1 d]x2—3x-|-1
6 3 3 6
346. 1f the function f(x) is defined by f(x) = a + bx and f™ = fff... (repeated r times), then f7(x) is equal to
o

a)a+b'x b)ar + b"x c) ar + bx" d]a(1_11)+brx

347 1f f (x) =, then f(2 x) is
flx)+1 3f(x)+1 fx)+3 flx)+3
a) o g c) A}
f(x)+3 flx)+3 f)+1 3f(x)+1

348. If f (x) is an odd periodic function with period 2, then f(4) equals

a) 0 b) 2 c) 4 d) -4
349. The domain of definition of

x—1 1 .

f&)= [logos (x + 5) X T —36""

El} (—Cﬂ‘ D) - {_6} h] {U, OO} = {L 6} C] (L DO) - {6] d] [lr 00) = {6}
350. The domain of the function f(x) = log; (logs (log, x))is

a) (—oxo,4) b) (4, ) c) (0,4) d) (1,00)
35L. 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
352. 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, )
353. Risrelation 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) = x® + 5, then f~'(x) is equal to

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

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

[d(x) —g()]* =0

a) ¢(x) = x,x € [0, o)

b)d(x)=x,x€R

c) d(x) = —x,x € (—e0,0]

d)dp(x)=x+|x],.xER
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€ER d) x € [-3/2,1]
357.If f(x) = x* — 2|x| and

Min{f(t): —2<t<x},-2<x<0

glx) = { Max{f(t): 0 << 1}, 0<x <3 ,then g(x) equlas

x% — 2z, —2<x<-1
a) =1, -1<x<0
0, 0=x<2

x242x, 2<x<3
x242x,—2<x<-1

-1, -1<x<0

b) 0, D=x<1
x*—2x, 1<x<3

& {x2+2x, -2<x<-0
x2—2x, 0<x<3
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0, 0<x<2
x2—-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

x° + 2x, —2<x<0
d)

—x2

xZ_
f:R — R is defined by f(x) = zx +e_ is

e=*’

359

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>+ 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 2m?

. Ir - Tr . . Ir . T[
a)y = sm[Zm‘ +§) + 2 sm(Bm: + Z) +3sin5nt b))y = smgt + smzt

c) y = sint + cos 2t d) None of the above
362. Let f: A — B be a function defined by f(x) = V3 sinx + cosx + 4. If f is invertible, then
a) A =[-2n/3,1/3],B = [2,6]
b) A = [n/6,57/6],B = [—2,2]
c)A=[-n/2,n/2],B =[2,6]
d)A =[-n/3,n/3],B =[2,6]
363.1ff:R —» Rand g : R — R are defined by f(x) = 2x + 3 and g(x) = x* + 7, then the values of x such that
g(f(x)) = 8are
a)1,2 b) —1,2 g) ~1,~2 d)1,-2
364. The domain of definition of the function

filx) =sin™? (%) —logo(4 — x), is

a)1<x<5 bjl<x<4 c)l=x<4 dlisx<4
365.1f f(x) = %(x # —1), then f ~1(x) equals to
1 1
a) fx) b ) c) —f(x) d @
366. The function f satisfies the functional equation 3f(x) + 2f (?_519) = 10x + 30 for all real x # 1. The value
of £(7) is
a) 8 b) 4 c) -8 d) 11

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

[5]4.[%.;.;_9 +[§+;—g]+...+[§+§ is equal to

3
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) [0,1/43] b) [-1/v3,1/¥3] c) [-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) [0,1] d) [-1, 3]
370.1If f(x) = e* and g(x) = log, x, then which of the following is true?
a) flg(x)} # g{f (x)} b) flg(x)} = g{f (x)}
c) flg)} +g{f(x)} =0 d) flgx)} - glf ()} =1
371. The range of the function f(x) = "*P,_5,is
a) {1,2,3} b) {1,2,3,4,5,6} c) {1,2,3,4} d) {1,2,3,4,5}
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372.

373.

374.

375.

376.

377.

378.

379.

3380.

381

382

A 3
The domain of definition of f(x) = log, ; (2 xqifx)) , where ¢(x) = -xT - %xz —2x+ —2 is
3} (—00’ _4) b] {:_4rm} C} (_mJ _1] u (_1;4) d] (—DOJ _1) U (_]u 4]
The domain of definition of the function

_ . _1 -
Jiee) =i (3 +2 cosx)' a
a) [Zn:rr cnll Znn'-i-E] nez

6’ 6l

b) [D,anr + %[]n €z
c) [Znn—g,ﬂ],n EZ

d) (2nn—%,2nﬁ+£),n€2’

6
Which of the following functions has period 2 n?
. ﬁ - Tr "
a) f(x) = sm(z T X +§) + Zsm(Sfrx +Z) +3sin5mx
b) f(x) = sinH + sinE

c) f(x) =sinx+cos2x
d) None of these

Let S be the set of all real numbers. Then, the relation R = {{a,b): 1+ ab > 0} on S is
a) Reflexive and symmetric but not transitive b) Reflexive and transitive but not symmetric
¢) Symmetric and transitive but not reflexive d) Reflexive, transitive and symmetric
Which of the following functions is periodic?
a) f(x) = x+sinx b) f(x) = cos/x c) f(x) = cosx? d) f(x) = cos®x
The function f(x) = max{(1 — x), (1 + x), 2}, x € (—o»0, ) is equivalent to

1-x, x=-1
a) f(x) =42, =1l x<1

1+x, x=1

1+x, x=-1
b) f(x) =42, -l1<x<1

le=x x21

1—x x<-—1

&) flix] =41, —l<x<l1

1+x, x=1

d) None of these

The period of the function f(8) = sing + cusg is

a) 3w b) 6 c) 9 d) 127
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) x? 4+ x + sinx + cos x — log(1 + |x])

b) —x% 4+ x + sinx + cosx — log(1 + |x])

c) —x? 4+ x + sinx — cos x + log(1 + |x|)

d) None of these

Ifg(x) = 1 ++xand f(g(x)) = 3 + 2vx + x then, f(x) is equal to

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

Let f:(—1,1) = B, be a function defined by f(x) = tan™! 1—2&—; then f is both one-one and onto when B is
the interval

2(3)  wlE owd (3

If f: R = R defined by f(x) = x3, then f~'(8) is equal to

a) {2} b) {2, w, 2w?} 0) {2,-2} d) {2, 2}
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383. The set of all x for which there are no functions

f(x) = o2/ 2and §(x) = =51

a) [-3,2] b) [-3,2) c) (-3,2] d) (—=3,-2)
384. Which of the following functions is (are) not an injective map(s)?
a} f(x) = Ix + ]lrx E [—14 DO)

b) g(x) = x +%,x € (0, )

c) h(x) =x>+4x—5,x € (0,00)
d) k(x) =e ™, x €[0,00)
385.1f f: N — Z is defined by
2 if n=3kkeZ
fn) =410 ifn=3k+ 1,k ez,
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}
386.1f f(x) = 2:51 (x # —5), then f~1(x) is equal to
x+5 1 5x+1 X—5 1 5x—-1
_ b = d
e T Vi *z et
387.1f a, b are two fixed positive integers such that
fla+x)=b+[b°+1-3b%f(x) +3b [f()}* - (fI]/
For all x € R, then f(x) is a periodic function with period
a)a b) 2a c) b d) 2b
388. 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 ¢) 210 d)21° -1
389. 1 9 denotes the set of all rational numbers and f (E) = ,/p? — g2 for any% € Q, then observe the following
statements.
AT p
Liif (q] is real for each . EQ.
ILE (g) is a complex number for each % € Q.
Which of the following is correct?
a) Both I and Il are true b) lis true, Il is false
c) lis false, I is true d) Both I and I1 are false
390. The domain of the function f(x) = logs.,(x% — 1) is
C) (_3; _2} U (_2, _1) U (1: DO) d) [_3: _2) u (_2:_1.] u (1, GO)
391 LetA = R —{3},B = R — {1}.Let f: A — Bbe defined by f(x) = =.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, _ sinx ; ; ;
Let f(x) = T [f D is the domain of f, then D contains
a) (0,m) b) (=2 m, —m) c) Bm4am) d) (4w, 6m)

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
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| I
1 I
| I
| I
I ! F
(x) = ,is
e :
I a)R b) (0, c0) c) (—e0,0) d) None of these 1
: 395. Let f:A » B and g: B — A be two functions such that fog = I. Then, :
I a) f and g both are injections i
: b) f and g both are surjections :
i c) f is an injection and g is a surjection I
: d) f is a surjection and g is an injection {
I 396.1f f(x) = x? — 1and g(x) = (x + 1)?, then (gof)(x) is 1
: a) (x+1)*=1 b)x*—1 c) x* d) (x + 1)* :
l 397.1f f: R — R satisfies f(x + ¥) = f(x) + f(y),forallx,y € Rand f(1) = 7,then -, f(¥) is i
| I
| s ple+l ¢) Tn(n + 1) gt l) I
I 2 2 2 |
: 398.If f(x) = 2x* — 13x? + ax + b is divisible by x? — 3x + 2, then (a, b) is equal to :
I a) (—9,-2) b) (6,4) ¢) (9,2) d) (2,9) I
2_
: 399. Let f: R = R be a function defined by f(x) = ;; Then, f is :
: a) One-one but not onto :
| b) One-one and onto I
: c) Onto but not one-one {
I d) Neither one-one nor onto I
| in~1(x— I
I 400. The domain of the function flx) = m;#, is 1
1 = I
I a) [1,2) b) [2,3) ¢) [1,2] d) [2,3] I
1 1
| I
| I
| |
| |
| 1
1 1
| I
| i
1 1
| I
| I
| I
| I
| 1
| 1
1 I
| I
| I
1 I
1 I
| I
| 1
| I
| 1
| I
| I
| 1
| I
| I
| |
| |
l I
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| |
| 1
| I
| I
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RELATIONS AND FUNCTIONS

: ANSWERKEY :

I I
| I
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I I
I I
: 1) a 2) a 3). b 4) d|153) d 154) b 155) d 156) ¢ -
: 5) d 6) a 7) c 8) a|157) ¢ 158) ¢ 159) ¢ 160) b :
I 9) ¢ 10) a 11) a 12) «c|161) b 162) d 163) a 164) a I
: 13) d 14) ¢ 15) b 16) d[165) b 166) ¢ 167) d 168) ¢ :
I 17) ¢ 18) ¢ 19) b 20) «c¢|169) b 170) b 171) d 172) b "
: 21) ¢ 22) a 23) a 24) d|173) d 174) ¢ 175) b 176) b :
I 25) b 26) d 27) b 28) b|177) b 178) ¢ 179) a 180) d I
: 29) b 30) b 31) a 32) «c|181) b 182) d 183) b 184) b :
I 33) a 34) b 35) ¢ 36) «c¢|185) d 186) d 187) b 188) ¢ I
: 37) d 38) ¢ 39) d 40) «c|189) b 190) b 191) b 192) a :
I 41) d 42) a 43) ¢ 44) d|193) d 194) ¢ 195) b 196) «c i
: 45) b 46) ¢ 47) a 48) «¢|197) a 198) a 199) a 200) c :
I 49) d 50) d 51) d 52) d|201) a 202) b 203) ¢ 204) ¢ I
: 53) d 54) a 55) b 56) «¢|205) b 206) b 207) b 208) a :
I 57) d 58) ¢ 59) ¢ 60) «c¢|209) d 210) a 211) ¢ 212) a I
: 61) b 62) d 63) a 64) d|213) d 214) b 215) b 216) ¢ :
I 65) b 66) a 67) ¢ 68) al|217) c 218) ¢ 219) ¢ 220) ¢ I
: 69) b 70) a 71) b 72) «c|221) ¢ 222) b 223) b 224) ¢ :
I 73) ¢ 74) d 75) a 76) «¢|225) b 226) ¢ 227) b 228) d I
: 77) a 78) a 79) d 80) b|229) d 230) ¢ 231) b 232) d :
I 81) a 82) a 83) d 84) b|233) b 234) ¢ 235) d 236) b I
: 85) ¢ 86) a 87) a 88) d|237) «c 238) d 239) d 240) b :
I 89) a 90) ¢ 91) a 92) b|241) d 242) ¢ 243) ¢ 244) a I
: 93) ¢ 94) a 95) a 96) al245) d 246) a 247) d 248) a :
I 97) b 98) d 99) d 100) c(249) b 250) a 251) ¢ 252) a I
! 101) b 102) b 103) ¢ 104) ¢|253) ¢ 254) d 255) b 256) b :
I 105) b 106) d 107) b 108) b|257) ¢ 258) ¢ 259) d 260) d I
: 109) d 110) d 111) b 112) b|261) a 262) d 263) a 264) a :
I 113) a 114) ¢ 115) ¢ 116) c|265) ¢ 266) ¢ 267) ¢ 268) a I
: 117) b 118) b 119) a 120) ¢|269) a 270) d 271) ¢ 272) a :
I 121) b 122) b 123) ¢ 124) ¢|273) a 274) b 275) d 276) a I
: 125) d 126) b 127) b 128) b|277) ¢ 278) a 279) b 280) c :
I 129) a 130) ¢ 131) ¢ 132) b|281) a 282) b 283) b 284) c I
: 133) b 134) ¢ 135) a 136) b|285) a 286) b 287) b 288) b :
I 137) b 138) a 139) d 140) ¢|(289) b 290) d 291) b 292) d I
: 141) d 142) d 143) ¢ 144) d|293) a 294) d 295) d 296) a -
I 145) ¢ 146) a 147) a 148) b|297) d 298) ¢ 299) b 300) ¢ I
: 149) b 150) b 151) d 152) a|301) a 302) ¢ 303) a 304) b -
| 1
I I
| |
I I
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305) b 306) d 307) a 308) d|357) b 358) a 359) a 360) ¢
309) c 310) b 311) ¢ 312) b|361) c 362) a 363) c 364) ¢
313) b 314) a 315) d 316) b|365) a 366) b 367) c 368) b
317) ¢ 318) 319) b 320) c¢|369) d 370) b 371) a 372) ¢
321) a 322) b 323) d 324) d|373) a 374) ¢ 375) a 376) d
325) d 326) b 327) d 328) d|377) a 378) d 379) b 380) b
329) a 330) b 331) ¢ 332) ¢|381) a 382) a 383) d 384) b
333) d 334) d 335) b 336) b|385) b 386) b 387) b 388) a
337) b 338) a 339) b 340) b|389) ¢ 390) ¢ 391) a 392) a
341) 342) d 343) a 344) ¢|393) a 394) ¢ 395) d 396) ¢
345) b 346) d 347) b 348) a|397) d 398) «c 399) d 400) b
349) 350) b 351) ¢ 352) b

353) d 354) b 355) a 356) b
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RELATIONS AND FUNCTIONS

: HINTS AND SOLUTIONS :

1 (@
We have,
f(x) = |Ix| = 1]
eox _ 1= lxlif x| < 1
Z’f(x)—{|x|-1.ir|x|2‘l
B 1-|x|if-1<x<1
=’f(xJ_{|x|—1,ifx5—10r.x21

—x—1,ifx < -1

1+xif—-1<x<0
1-xif0<sx<1
= f(x) =
x—1lifx=1

2 (a)
We have,
) 2loggx +1
f(x) = logygox (:_x)

f(x) is defined if

2logiox + 1
—gi”x >0

x> 0,100x # 1 and

=2x>0,x+10%and2log;px+1<0
=2x<0,x+#107%andlogpx < —%

=x>0,x+#102andx < 1071/2
=x € (0,107 u (1072 u> 107V%)
3 (b)
The function f(x) will be defined, if
-1=(x—-3)<1=2=<x=<4
And9—x?>0 = —3<x<3
2<x<3
4 (d)
The given function is

_ _xx=0
Fo=1x={77
And f: R — R, then it is clear that function is
neither one-one nor onto.
5 (d)
. 1
Given, f(x)= =

< fort) = £(f) = (=)

Get More Learning Materials Here : &

i % 1
= fof(x)=——=

Vx

" 1 . . .
Since, |——=is an imaginary.
e

Hence, no domain of fof (x) exist.
Thus, the domain of fof(x) is an empty set.
(a)
We have
fx+ 1D+ f(x—1)=+V2f(x)forallx € R ..(i)
Replacing x by x + 1 and x — 1 respectively, we
get
fle+2)+ f(x) =v2 f(x + 1) ..(iD)
And,
)+ fx—2) =V2 f(x — 1) ...(iii)
Adding (ii) and (iii) we get
fx+2)+ f(x—2)+2f(x)

=V2{f(x + ) + f(x - 1)}
flx+2) + flx —2) + 2f (x) = V2{V2f ()}
[Using (i)]
flx+2)+ f(x = 2) + 2f (x) = 2f (x)
=fx+2)+f(x—2)=0forallx eR
Replacing x by x + 2, we get
fx+D+f()=0=f(x+4)=—f(x) ..(iv)
Replacing x by x + 4, we get
fx+8)=—-f(x+4) (V)
From (iv) and (v), we get
f(x+8)=f(x)forallx eR
Hence, f(x) is periodic with period 8
(<)
D;o ={1,2,3,5,6,10, 15,30}
f(2,5,15) = (2+5).(5'+ 15)

=10 (3ﬂ+15)
=10.{<

( 2+5=LCMof (2,5) =10and 5’
_ 30)

5
=10(6 + 15) = 10.30 =10
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8 1) 1—exl50
For f(x) to be defined i 1 1
.. Ser ' <13--1<03=-<1=%
>1=2x?-5x+4<0 s 5
€ (—o0,0) U (1, )
2x-4)x-1)<0 ~x€[l4] 14 (o)
? (@ fl@)=a
In the given options only option (c) satisfies the 2
condition of a function. = F T a
Hence, option (c) is a function. = aat=a%’+a
10 (a) 1
Wehave, = ﬁ=1+a (ﬂ#o)
f(x)=2x—-3and g(x) =x>+5 15 (b)
Clearly, f: R — R and g: R — R are bijections. We have,
Therefore, fog : R — R is also a bijection and flx) = {—1,—2 =x<0
hence invertible x—10<x=2 _
Now Since x € [—2, 2], therefore |x| € [0,2].

J - = 3 = 3 o Consequently
e f(g(x)) e Gl e f(x|) = |x| —1forallx € [-2,2]

=2 +7 (—x — 1,forall x € [-2,0]

No h(x) = fog (x). Then, h(x) = 2x* +7 2FED=1 st foranxeoz @

ow, -1, -2<x<0
hoh™ (x) = x Now.fD ={ ") 0T <2
=>h(h7'(x)) =x 1, —-2<x<0

¥ — T\1/3 =2 |f(x)|=11-x, 0<sx<1 .. (i)
mz{h-l(x)}3+7:x=~h-1(x):( . ) y—1, 1=x2
11 (a) From (i) and (ii), we get
(x) = fxD +|f(x
For x E. (m,3 m/2), we have & f s —{(1-+)1|, i)
—1<sinx<0 :)g(x):k—l-k-l—x, 0=x<1
20<1l+4sinx<landl < (2+sinx) <2 —deshdr =1, 1<x<2
~|sinx] = —1,[1+sinx] =0and[2 +sinx] =1 = 0 -2<x<0
= f(x) = [sinx] + [1 + sinx] + [2 + sinx] =‘*.9(x)={ 0, O0=x<1
=-1+0+1=0 2(x—1), 1=x<2

For x = m, we have 16 [(‘l] .
[sinx] =0,[1+sinx] = 1and [2 + sinx] =2 Given, f(x)=x-3, g(x)=x"+1
ff)=0+1+2=3 ~ g{if(x)}=g(x—3)
For x = 2Z we have = 10=(x—3)*+1

e ‘ ‘ = 10 = x% + 10 — 6x
[sinx] = —1,[1+sinx] =0and [2 + sinx] =1 - shr—B) = 0= p=06
Afx)==14+0+4+1=0 17 (0)

b Hence, range of f(x) = {0, 3} Wa T

(c) g(f(x)) =8

We know that two functions f(x) and g(x) are
identical, if their domains are same and f(x) =

g(x)

=g(2x+3)=8
=2(2x+372+7=8=22x+3=+1=x

Clearly, f(x) = g(x) 18 (9 =yl

Now, D; = Domain (f)} = (3, ) i _ i

And, D, = Domain (g) = (-, 2) U (3,) Given, f(x) = T

“DynDy = (3,0) For domain of f(x),

Hence, f(x) = g(x) forall x € (3,%) = 4—x*>0
13 (d) = x%2 <4

We have, =3 —2<x<?
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19

20

21

22

23

~ 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
fO)=0+0+c=>c=1 o (1)
f(l)=a+b+c = S5=a+b+1

= a+b=+4% . (i)
f(2Q)=4a+2b+c =24a+2b+1=11
= 2a+b=5 .. (iii)

On solving Egs. (ii) and (iii), we get
a=1 b=3
~. The required equation is
flx)=x*+3x+1
(<)
We have,
;zm:m{ +1)
x4
X1+ 2, 000
r=1
= [x]
1 2000
+MZ((x+r)—[x+r])
r=1
00 o 1 2000
=1+ 2, Zo00 = ["“mz(’f‘ XD
=1 r=1
[ [x +7] = [x] + 7]
o x+71) 2000(x]
x+r x
= [x] + , 2000 = ¥l +—550 = [¥1 + (3
=
=x
(<)
We have,
x €[-2,2] = |x| €[0,2]
o fUxD) = Jxl =1
Now,
flx]) = x
= |x|—1:x:>—x—1:xf0rx£0:>x:—§

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

Since the function g(x) = cos x is an even
function and h(x) = log(x +VxZ + 1) is an odd
function

Therefore, the function goh (x) = cos(log(x +

Vx? + 1)} is an even function
(a)

Given
f(8) =4+ 4sin®0 — 3sinB
=4 —(3sinB —4sin®B) = 4 —sin 36

24

25

26

27

28

29

30

+ Period of £(8) = =
(d)

Given, f(2x + 3) = sinx + 2*

Put x=2m—n

~ fl2(2m —n) + 3] = sin(2m — n) + 22M"
= f(4m —2n+ 3) =sin(2m —n) 4+ 22m"

(b)
— _ x+2
e ave,f(x)—xz_ax_q.

For f(x) to be defined, we must have
x2—8x—4#0ie,x+4425
= Domain (f) = R — {4 — 2V/5,4 + 2V/5}
Lety = f(x). Then,
x4+ 2
XS B
>xly—By+Dx—(4y+2)=0
LB+ +/(8y + 1)* + 4y(4y + 2)
2y
(8y + 1) +/80y2 + 24y + 1
g 2
For x to be real, we must have
80y +24y+1=>0andy # 0
= 20y+1)4y+1)=0andy =0
1

1
<S——0ony=--—, 0
=>y< 7 oY 20}'?2

=y € (—w,—-1/4]U[-1/20,0)andy # 0
For x = —2, we have y = 0 and —2 € Domain (f)
Hence, range (f) = (—co,—1/4] U [—1/20, c0)
(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] isa
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],¥x € 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)) = |sin x|

=  g(sin®x) = |sin x|
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We have,
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31

32

33

34

35

36

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

Therefore, f(x) = 1 forall x € [2,»). Hence, B =
[1,00)

(a)

f(x) is defined, if

—(log; x)?> + 5(logz x) —6>0andx >0

= (log, x)> —5(log,x) +6<0andx >0

= (log, x — 2)(log, x —3) < O0andx >0
=2<log,x<3andx >0
=22°<x<2®andx>0=>x€ (4,8)

(<)
f(x+ 10m) = sin Isin (@)}

= f(x+10m) = sin{sin (E—I- 2?r)}
= f(x+ 10x) = sin {sm( )} f(x)
Therefore, period of f(x) is 10m.

(a)

The function f(x) = [logyg (

Sx=—

) is defined, if

5x—x? 5
——>1=25x—x*—42>20 2x€[1,4]
~ Domain (f) = [1, 4]

(b)

Since, -1 <cos3x <1

= 1< —cos3x -1
= 3<2-—cos3x =<1
=>l<'7<.1

37 2—cos3x "
~ Range of f is E, 1].

(c)
We have,

x, ifxisrational
ey 11 — x, ifxisirrational

If x is rational, then f(x) = x
ff)=fx)=x

If x is irrational, then f(x) =1 —x
fF@)=fA-0)=1-(1-x) =x

Thus,f(f(x)) = x forallx € [0,1]

(c)

Lety =

14x?

>xly—x+y=0

For x to be real
1—4y?=0

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

37

38

39

40

()(%)

hﬂna
NlH +

y=f@el-3.3
(d)
The domain of f(x) is the complete set of real
numbers. Since f: R — A is a surjection.
Therefore, 4 is the range of f(x)
Let f(x) = y.Then,y = 0
Now,

fx)=y

x2

= =
x2+1 y

x*+1 1
= —=—fory >0

1-y

Now,

x€ER, = |[Xisreal>-X>0=30<y<1
1,’1—3: 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.

()

The domain of f(x) is the complete set of real
numbers. Since f: R — A is a surjection.
Therefore, 4 is the range of f(x)

Let f(x) = y.Then,y = 0and, f(x) =y

x
x2+1 Y
x2+1 1
s—=—fory >0
x ¥
1 1-
S ot PR (B i
x* Yy 1=y
Now,
isreal=L2=0=>0€y<1
=g L=y B
So, Range of f(x) is [0,1). Hence, A = [0,1)

(9)

For f(x) to be defined, 5 — 4x —x? = 0and x +
4>0

= —-5<£x<1

And x> —4

= —4<x<1
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41

42

43

44

45

46

x2—3x—18

(d)

v flx) = gltan(rx)+x—[x]}
= gltan(mx)+(x)}

— atam'rxa[x}

Hence, period of f(x) is 1.

()

For f(x) to be defined

¥—1>0and2x—-1>0and2x—1# 1

e i 1,x>%andx;t1

=>x>1

Hence, domain is (1, o0).

(c)

We have,

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

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

F@ =101 =3r ()] + 1)

= cos (logx).cos (logy)
- %[cos (Icg (%)) + cos (logxy)

1
= cos (logx) cos (logy) — 3
x 2 cos (logx) cos (logy)
= cos (logx) cos (logy)
— cos (logx) cos (logy)

=0
(b)
We have,
£0x) = —loggs(x —1) = loggs(x — 1)
—x2+3x+18 x2—-3x-18

f(x) is defined, if

loggs(x — 1) >0

loggs(x —1) = 0 and x? — 3x
= OR - 18

logps(x —1) < 0andx?—3x—18<0
>0

l1<x<Zandx<-3orx>6

= { OR
x>2and-3<x<

=22<x<b6=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 € I and above
two cases are also not satisfied by f(x).

47

48

49

50

51

52

53

~ f(x) = [x] is neither even nor odd.
(a)
For f(x) to be real, we must have

1 (6x—4)>06x~4
%B4\gx+5/" "6x+5

= 10 a X + ;Q‘:

6x—4> 061:—4—
T hrt5” " ‘Bris
-9 6x —4

= 0,
6x+5 6x+5
6x—4
6x +5
=:-6x—4>{)andx:#%

- 2 d -5
>x>= *—

3 and x 3

= x € (2/3,0)

(c)

R is not anti-symmetric.

(d)

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

Since, the function f is one-one and onto.
~ Required number of ways

>0andb6x+5=#0

-5
> Uandx¢?

>0andx = —
anda x 6

=6x+5>0,

-5
>0and x = —
dIl 5

=P = ; = 360

@

We have,

=== (x=D)+
(oo

(d)

We have,

fO?) = lx? =1 # |x — 11* = [f(x)]?
flx) =lx| =1 # |x =1 = [f(x)]

and,
fa+y)=lx+y—1]#x-1|+|y—1|
#f)+f()
Hence, none of the given option is true
(d)
Given,
flx+y)=fx)+f()
For x=1 y=1 weget
f2)=fQ)+f(1)
=2.f(1)=10
Also
f@)=f2)+f(1)=15
=25 f(n) =5n
£(100) = 500
(d)
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54

55

56

57

58
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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 la — b] > 0
bRciff|[b—c| >0

= la—b+b—c|>0
= la=c|>0
= lc—al > 0=akc
Thus, R is also transitive.
(a)
1 1o
P =T T T
= flf)]=x
= fx)=f71(x)
(b)
Given, f(x) = log(x + VxZ + 1)
s fl) + f(=x)
= log(x + \/xz_-l—l
+ log(—x +x%2 + 1)
=log(1) =10
Hence, f(x) is an odd function.
(c)
Given,

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

Also, Flx) =32+ x= (x +§)2 ~% > —%ﬁ:}rallx
~ Range (f) = [-1/4, 0] # Co-domain (f)

So, f isinto

(<)

We have,

1
T] = lande=§

59

60

61

62

63

64

Clearly, T, =3 1T,
(c)

let x+y=u and x—y=v
u—w

u-+1
= x=— and y=—
2 2

Uty u—v
f(“"’):( 2 )( )
The arithmetic mean of f(u, v) and f (v, u)
_fwy) +few
2
sl e

2

(©)
Since, f(x) = x — [x] —%
Also, f(x) =3

1 1

7 =ld=3

= x—[x]=1

= {x}=1

Which is not possible.
{x ER:f(x) = %} is an empty set.

(b)

We know that [sin x| + | cos x | is periodic with
periadg

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

& f(x) = |sin 3x| + |cos 3x| [ periodic with period

T
6
(d)
Given,
flx) =x—[x]
For 2 < x < 3, then value of [x] is 2
Let y=flx)=x—2,2<x<3
= x=2+y

) =2+x
(a)
We have,
1 sinx
= 2

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

Hence, option (a) is true.

(d)
Given, f(x) = Vx
f(25) V25
fQ16) + (1) Vi6+v1
5
~F+1 *
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66

67

68

69

70

71

(a)
The even extension of f(x) on the interval [-1, 1]
is given by
_( fl) for0=sx<1
9(x) = {f(—x) for—1<x<0
= g(x)

_{ 3x* —4x+8log(1+ |x|) for0<x <1
C3x2+4x+8+log(l+|x|) for—1<x<0

(c)

X24x+l
>x2(y-1+x(y-1)+(y—-2)=0,¥Yx€R
Now,D 20 = (y—1)? —4(y—-1)(y—-2)=0
= (y-DIv-D-40-2)}=0

= (v—D(-3y+7)=0
& + o
_'_
L7
3
1<y< .
= <y< 3
(a)
We observe that
Period of sin (E) isz—ﬁ = 4, Period of cos = is
F /2 2
2 _
iz~ !
So, period Dfsinlzf + 4:05%'E isLCMof (4,4) =4
(b)
We have,

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

1 1(1—cos4x
:;f(x)ZI—E(SiHZx)Zzi—E{f}

L

=gt gcos4x

Since cos x is periodic with period 2 m. Therefore,
cos 4 x is periodic with period /2 and hence f(x)
is periodic with period /2
(a)
Given, (x,y) © x? —4xy +3y? =0
Or(x,y) @ (x—y)x—-3y)=0
(i) Reflexive
xRx=(x—x)(x—3x) =0
+ Itis reflexive.
(ii) Symmetric
Now, xRy < (x —y)(x—-3y) =0
And, yRx & (y —x)(y — 3x) = 0 = xRy # yRx
+ It is not symmetric.
Similarly, it is not transitive.
(b)
We have,
flx)=(x—1)(x—2)}(x—-3)

72

73

74

75

76

77

=>fM=fR2)=f3)=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.
(9
Since, f:R — R such that f(x) =37*
Let y; and y; be two elements of f(x) such that
=Yz
= 3T =3 = =
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.
On differentiating w.r.t. x, we getj—i =

—37*log3 < 0 for every value of x.

= Itis decreasing function.

.. Statement | and Il are true.

(d)

We have,

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

(a)
Let f(x) = y. Then,
3x+2 - _3y+2
5x-3 7 By-3

3y+2 i 3x+2
., =1 — L -1 —
O =g o =5

= f(x) forall x

(c)
2 Va=x2
Given, f(x) = m

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

= —2<x<21=<x<3andx#2

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

(a)

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

-1 [x—-1]-2=<1

=>1<|x-1]<3
=21<(x-1)<3or,-3<x-1=<-1
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=22<x=4or,—-2<x<0=x
€[2,4]u[-2,0]
78 (a)
For f(x) to be defined, we must have
-1<[secx] <1
= —1<secx <2

s
=>2m1r£x<2mﬂ:+§,m620r,x

=2n+1)mnez

=xef{x:x=02n+1)n,nez}

Ufx:2mr<x<2mmn+n/3,meZ}
79 (d)

For domain of sin™1(log; x)

—1=<logzx <1

wy 3 ' 2xs3

- Domain of sin"*(logs x) is [%3]
80 (b)

We have,

rb)-seed
fix x—x x2

1 1\2
=>f(x+—):(x+—) =
X X
:’f(y)zyz—Z,wherey:xi——;;
Now,
= +1 #=0
V=% x.x
=2yz2ory<-2=|y|=2
Thus, f(y) = y* —2forall |y| = 2
81 (a)
Given, f(x) = sin®x + sin? (x + g) +
m
COS X COS (x + ;)

T

3
T
+ cosx [CUSJC COS;

. : Tf]
—sinxsing
3

i g sinx+ 3
= sin"x COsSX.—
2 2

sin® x i 3cos®x
4 4

: V3

+ sin x cos x.?

= gin? x +

cos® x

cos’x 5

55in2x+5
T4 4 4

Get More Learning Materials Here : &

=sin®x + [sinxcos—+ C0s X sin

i cosx | 3
cosx |— sinx. <

_ V3
— S5INXCos——

gof () = glfl =g (%) =1
(given)
82 (a)
We have,

f(x) = sec (gcoszx),x E (—o0,0)

Clearly,

T T
0<—cos?x < forall x € (—o0,0) = f(x)

=4
€ [1,v2]

83 (d)

We have,

x| _g—x (€' —e”"
fix):%z Pl x=20
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)=f3)=0
= f(x) is not one-one.
For each y € R, there exists x € R such that

fGx)=y.
Therefore, f is onto.
85 (c)
E,when n is odd
Given, f(n) =1 *?

T 3
—E,when nis even

And f: N = [, 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(y)

X ¥y
T2 gT g
§] Again, x, ¥ € N and both are odd.

Then, f(x) = f(¥)
x—1 y-1

2 2
= xX=y

So, mapping is one-one.,

of odd natural number. So, mapping is onto.
86 (a)
Since ,/cos(sin x) exists for all x € R and

.1 f1+x? .
sin~! (—%) exists for x = +1. Therefore,

Since, each negative integer is an image of even
natural number and positive integer is an image

f(x) = \/cos(sinx) + sin™?! (1:—':2) is defined for
x €[-1,1]
87 (a)
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| I
1 I
| I
| I
I Here, fx) = logi‘{;: - P(10)P(11) = P(n) :
| ‘ e = 15(16+a)=n+na+b |
: Given thak; fi(x) =k f (1_00+x3) = 240+ 15a=n+na+5—10a :
I L. W 1040y = n+na-—25a—235=0 I
: 10-x 0oz (a) Whenn = 15 :
| 3 10 + x\° 15+ 15a - 25a—-235=0 1
: —klﬁg(lg_x) = a=-22 and b =225 :
1 10 + x 10+ x (b) Whenn = 64 I
= | =2kl
! Bo-x  Clo-x 65 + 65a — 25a — 235 = 0 '
: - ::] k=S B —Ziwhich is not integer. :
| (@) 2 : (c) Whenn = 115 i
: Since, f (1) ={ o, e 115 + 115a — 25a — 235 = 0 :
| ’ 2n+1, ifniseven + 4‘1_ &= - |
: fQ)=1*=1 f(2)=22)+1=5 = a = < which is not integer. :
: f@=3=9 fA)=24+1=9 (d) Whenn = 165 :
I f3)=f#) 165 + 165a — 25a — 235 =0 I
: * f is not injective. = a =< which is not integer. :
I Also, f is not surjective as every element of N is % (a) z i
: not the image of any element of N wishsie :
! 67 .t o fof~(x) = x forallx € (—w,2] !
x + = “1(5)) =
! <o) =f () = = f(F60) = » !
: * =3 24— (@) =« i
: ¢ fO) =x =P -4 +x=0 :
90 (c 4 ++16 — 4x
l AT s fl) = =2+Vi—x :
! (fo) () = fla()] = F(13x + 40) 2 !
I Since, the domain of f is [—3, 5] >flx)=2-Va-x [+-o<fl(x)<2] I
: . —3<[3x+4|<5 97 (b) :
I = 13x +4| <5 We have, |
: = -5<3x+4<5 f) =(a—xMY"neN '
I = -9<3x<1 = fof(x) = f(f(x)) I
| o 1
i > 3sxsg = fof (x) = f((a—x™"/") :
n1li/m
: ~ Domian of fog is [—3,%]. = fof(c) = [a ~{la~4% ] :
192 O = fof (x) = {a — (a —xMH/n = (x")1n = x !
| g(x) =1+ x — [x] is greater than 1 since x — 98 (d) I
[ [x] >0, We have, f(x) = logs|log, x| 1
: Flgt) =1 Clearly, f(x) is defined, if {
: 93 (c) logox#0andx >0=x#landx>0=x€ :
I We have, (0,1) U (1,00) "
' fa)=x~[x] ¥ :
: _(x—-n ifn<x<n+1 h Since f:R - Rand g: R — R, given by f(x) = :
| sl _{ n—n=0 ifx=n WHETEN.E X 2x—3and g(x) :x3+5respective1y,are I
: Thus, f(x) is a many-one function bijections. Therefore, f~ and g~ exist :
| Consequently, f ~*(x) is not defined We have, [
I 94 () fx)=2x-3 '
I Given, P(x) =x+ax+b SFGE=% 1
| sz - - |
P(10)=10+10a+b=10+5=15 y+3
1 —3= = I
| And P(11)=11+1la+b TEF—R =P RE=T5 I
| = = +3 1
| =11+5+a=16+a = fi(y) =2 i
| 2 I
| |
| I
| I
| I

o o o)
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100

101

102

103

Thus, f1is given by f~1(x) = ?for allx € R
Similarly, g7'(x) = (x — 5)3 forallx € R
Now, (fog) ™' (x) = (g "of D) =g~ (f ' ()

= (fog) ') =g" (x Z 3) _ (x -;- 3 5)1f3

_ . 1/3
_ (x 7)
(<) 2

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

(b)

Clearly, f(x) = E is one-one but not onto as range

of fis[1/2,1/2] # A

The graph of g(x) = sin (—ﬁf) is as shown in

Fig.5.1

Evidently, it is a bijection

fi(x) = |x| is many one as h(—1/2) = h(1/2)

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

..t[}/”‘
X" +

¥ A’
_g—/ 1
T(0.1)
yr

(b)
For domain of f(x),2 —2x —x2 =0
= x2+2x-2<0
> -1-V3<x<-1++3
()

fogoh (x) = (fog)(h(x)) = (fog)(2x)
= f(g(2x)) = f([4x2])

ik 1
fQn), ifs<x<—
= fﬂgoh (x) = 2 ]\['2'
2 ' lfx = —
f(2) 7
1 1
Sin’1(1), ifEEx < —
= fogoh (x) = l2
sin~1(2), ifx = —
(2) 5
i f—<x < 1
= ==X —
= fogoh (x) = 2 V2 .
Does not exist, ifx = —
V2

Thus, option (a) and (b) are not correct
Now,

104

105

106

hofog (x) = 2sin™'[x*] and, hogof (x) =
2[{sin~* x}?]
= hofog (x) = 2sin™10

and
hogof (x)
l -
-,-ngzguzz:.[xz]:n
and
=2x0 l{x{i
27 T2

= n/6<sin"lx<m/4
= [{sin"'x}?] = |

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

(c)

Let x,¥ € N be such that

fx) =)

>x’+x+1=y*+y+1

2 x—yIx+y+1)=0

[~x+y+1=+0]

~ f:N — Nis one-one

f is not onto, because x24+x4+1=3forallxeN

So, 1, 2 do not have their pre-image

(b)

We have,

Dy =y

0,x=0
f(x) = {x%sin (Z—?Z(-),ix] <1

x|x|, |x| =1

T
] L) VAR
X sm(zx). 1<x<0
= f(x) = 0, x=10
T
Fri ks
X sm(zx),(] <x<1
\ xZ x<1
[ —(—x)%, —-x<-1
T
—4)2 R, o
(—x) Sm(—Zx)' 1<—x<0
= f(—x) =4 0, x=0
T
(—x)*sin (I) 0<—-x<1
\ (-x)3, —x=1
( —xZ sy
; T
—x‘sin(zx), 0<x<l
= f—x) =4 0, x=0
T
-—xzsin(z—), -1<x<0
x? x<—1

= f(—x)=—f(x)forallx

Hence, f(x) is an odd function

(d)

Here, we have to find the range of the function
which [-1/3 1]
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108

109

110

111

112

(b)

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

2x + 1 is 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

|cos x| + cosx >0

=>2cosx >0 [vcosx < 0= |cosx| 4+ cosx = 0]
=cosx >0

i T
=>2nrr—5<x<2n1'r+§=>x
eltn-1Z, @n+ D2
1t 2. mn )

Hence,domain (f) = ((4?1 — 1); (4n + l)g)

(d)

We have,

flx) =(25—x") A

 fof (1) = F(f(0) = (25 =)'/

= fof (x) = [25 - {(25 — x4)1{4}4]1“
= {25 — (25 — x*)}/*

= fof (x) = xforall x

1 1
= fof (5) =3
ALITER We have,

Ar@)=r(s-59)
-/ (1@) =[5 -3

(b)
f(x) = sec (ln (x+v1+ xz)) = sec(odd
function)=even function
 sec is an even function
(b)
We have, f(x) = sin(log x)
x
“fy) +f (;) — 2f(x) cos(log y)
. = x
= sin{log(xy)} + sin {lﬂg (;)}
— 2sin(log x) cos(log y)
= sin(logx + logy) + sin(logx — log y)
— 2 sin(log x) cos(log y)

Y

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

114 ()

115

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

(<)
We have,
f(x) =loggs {— log, (zi ; ;)}

Clearly, f(x) id defined if

1 (3x—1)>0 d3x—1
082\3% + 2 N+ 2

> i | 2 1

3
= mgz(m) <0Oandx < —E OTI}E

< 20andx € (—o0,—2/3) U (1/3,)

>0

3x—=1
3x+2

=

= >0andx € (—oo,—2/3) U (1/3, )

3x+2
2
=x> -3 and x € (—o0,=2/3)U (1/3 — )
= x € (1/3,00)

117 (b)

f(x) = |sinx | has its inverse if it is a bijection.
Clearly f(x) = | sinx | is injective if its domain is
[0, /2]. Also, f(x) is surjective if its co-domain is
[0,1]

Hence, f(x) = |sinx | is invertible if itis a
function from [0, /2] to [0, 1]

118 (b)
We have,
f(x) =log (x +x2+1)
“fl=x) + f(x)

=log(x +x2+ 1)
+lg(—x+ m}
= f(=x)+ f(x) =log(—x*+ x>+ 1) =log1 =0
for all x
= f(-x)=—f(x) forallx
= f(x) is an odd function

119 (a)

aRb © a = 2%.b for some integer.
Reflexive .. aRb fork = 0
Symmetric aRb < a = 2kb
= b=2¥a e bRa
Transitive aRb < a = 2%1b

bRc & b = 2¥z¢
= a = 2%, 2kz¢
= a =2kt e o aRe
= aRb,bRc = aRc
~ R is an equivalent relation.
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120

121

122

123

124

125

E;?e have,
ff (2) =+ £(2) = re=xn 41
Now,

£(10) = 1001 = 10" +1 = 1001 > n =3
& f(x) =x%+1= f(20) = 20% + 1 = 8001

(b)
We have,

) sint x + cos? x

X)) = —
f x +x2tanx

sint*x + costx sin* x + cos* x
= f(_x) = 2 = 2
—x + x“tan(—x) X +x“tanx
= —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
(b)
Since, [b(x +1)> +c(x+ 1) +d] — [bx* +cx +
d]—8x+3
= (2b)x+(b+c)=8x+3
= 2b=8,b+c=3=>b=4,c=-1
()
Let f(x)=bx*+ax+c¢
Since, f(0) =0 =2c=0
And f(1)=0=a+b=1
f(x) ==ax + (1 — a)x?
Also, f'(x) > 0forx €(0,1)

= a+2(1l-a)x>0 = a(l-2x)+2x
>0
= a> = 0<a<?2
2x —

Since, x €(0,1)
fX)=ax+(1—-a)x®0<a<?2

(©

Put, x =1, H%in given function respectively, we

get
2£(2) + f(%) =2 @)

And  2f @) +f(2)=-1 o (i)
On solving Egs. (i) and (ii), we get f(2) = 5;

(d)
Let d(x) = f(x) — g(x)
_ { x,x €Q
-x,x &0
For one-one
Take any straight line parallel to x-axis which will
intersect ¢(x) only at one point.
= ¢(x) is one-one.

126

127

128

129

Foe onto
_(xx€@ : )
s, 900 = { 57 52, which shows
v = 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
v = log, {— log, /> (1 +W) — 1}
Clearly, y will take real values, if

1
-Iogm(l +W)_1> Dandx >0

1
=>10g2(1+—1)—1>0 andx >0
X4

1
=>l+m>2andx>0

1
3W>landx>0:xE(O.l)

(b)

We observe that cos™1! (Z—Tlxl) is defined, for

1 2 —|x| -
S—F— =S

-6 —|x|f2e-2<|x|f6e|x|<6

Thus, the domain o cos™! 3%) is D; = [—6,6]

The domain of is the set of all real

10810(3-x)
numbers forwhich3 —x >0and3 —x = 1, i.e,,
x>3andx # 2

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

=[-6,2) U (2,3)
(b)
We have,
sinx sinx
f(x)_l+1—sin2x_ cos? x

=1+ tanxsecx
“ f'(x) =sec’x +secxtan®’x > Oforallx €
(—=m/2,m/2)
= f(x) is an increasing function on (—x /2, m/2)
Now,

. ) sinx
xl-lfrmﬂ fx) = xhnmfz(l * 1 —sin? x) -
and,

. , . sinx
x—l-l—rgﬁf(x) - x—l'l—rgf'z (1 T 1 — sin? X) =%
Hence, range (f) = (f(—n/Z),f(:-'r/Z}) —
(—o0,0) =R
(a)
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130

131

133

If A and B are two sets having m and n elements
respectively such that 1 < n < m, then number of
onto mapping from A4 to B

n
= Z (=1)""nC,r™
r=1

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

2
o Z(_1}2~r Zcr TlO'D
r=1
= (_1}2—1.2 Cl % 1100 £R (“‘1}2_2'262.2100

= 2100 )
(<)
Given, f{f(x)}=x+1 (D)
: fif@}=x+1
»  fig)=a IOEE
Now, put x = % in Eq. (i), we get
1 1
rlrig)}=z+1
= f)=s
)
(<)
We have,
B 5in 8x cos x — sin 6x cos 3x
fler= cosxcosZx —sin3xsin4x
. (sin9x + sin 7x) — (sin 9x + sin 3x)
= f(x) =
(cos3x + cos x) — (cos x — cos 7x)
sin 7x — sin 3x
i cos 3x + cos 7x
2sin2x 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

134 (c)

136

Get More Learning Materials Here : &

Since, f(n) =1+ n?

For one-to-one, 1+ nf =1+ n?

= nf—nt=0

= ny =iy (vny+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—x"Y"=g(x)

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

1/n

a—{(a_xn);j;}“] = (& —Ca—amyun

137 (b)
Given,r = {(a,b)|a,b € Randa — b ++3isan
irrational number}
(i) Reflexive
ara = a — a + V3 = +/3 which is irrational
number.
(ii) Symmetric
Now,2rv3=2—-v3++/3=2
Which is not an irrational.
Also,3r2 = 3 — 2 + 3 = 23 — 2 which is an
irrational.
2rv3 # V312
Which is not symmetric.
(iii) Transitive
Now, v372 and 2r4+/5, ie,
V3-24V34+2-4V5+43
=2V3 - 454+ V3 = V3ras
~ It is not transitive.
138 (a)
Given,y=x—-3=2x—-y=3
R ={(11,8),(13,10)}
= R V=4{(B 11},{10,13)}
139 (d)
Lety=x?—-6x—14 = y=(x—3)%>-23
= x= im +3
=  flx)=4+Vx+23+3
f12)=+V25+3=-2,8
It means we do not define a inverse function

') =¢
140 ()
s[ 2x+1 .
Clearly, f(x) = TR L defined for all x
except

x2—10x—11=0i.e.x=11,-1
~ Domain (f) = R — {—1,11}
141 (d)
3x 2m _ 4_1:

Period of sin (?) = e
And period of sin (Z?X) = % =3n
= Period of sin (23_::) + sin (%) =

LCM (3m4m)
HCF (1,3)
=12m
142 (d)
Let f(x) = eX'/2
f(=x) = g3 = gx?/2
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143

145

147

148

149

150

P _ 1 % 2x\ _ _x%p2
And x _x(e '2)—8

> f() =f(-x)
_f'®

X

(©

. E, n is even
Ghen )= {3 n is odd
Here, we see that for every odd values of z, it will
give zero. [t means that it is a many one function.
For every even values of z, we will get a set of
integers (—oo, ), So, it is onto. Hence, it is
surjective but not injective.
()
Let f~1(17) = x. Then,
fX)=17=2x*+1=17=2>x+1+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| L0<x<4
f@=={_1 4sx<0
“ Range (f) = {-1,1}

(b)
We have,

x242x -3
f(x) = (9% + 0.5) log(0.54x) IxZ —dx—3

Clearly, f(x) will assume real values, if

T T, i i A9
1 x 0. X an v R p—
Clearly, f(x) will assume real values, if
2 _
T T P i
; X fLoB x # 1an 4x2_4x_3}
1 1 (x+3)(x—=1)
>—=,x#=and >0
CX T M T+ D)
> : ;tl ;hl
: — — — —
X 2,x Z,I 2

and, x € (—w0,—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)}
=h{(\x? +1 =1}
= h{x?+1 -1}
=ffx?)=x*
(b)
Number of reflexive relations of a set of 4
elements= 244

151

153

154

155

157

158

159

160

— 212

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

x”B—bUz
g(x)=( = )

(d)

We have, f(x) = tan ([sz])

Clearly, f(x) is defined, if

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

=X € (~w,-2)U[-1,0) U [1,00)

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

Since, A ={x:1-1=sx <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, ¥B their is a preimage.

Hence, f is surjective.

(d)

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

() .

o s
flx)=2x2-2

(9)

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

()

We have,

fx)=ax+bgx)=cx+d

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

= flcx+d)=glax+b)forallx
oalcx+d)+b=clax+b)+dforallx

< ad+b=ch+d [Puttingx =0 onboth
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
=22k<2x<2k+1=[2x] =2kand[x] =k
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s f(x)=[2x] -2[x] =2k—2k =0
1
Ifk+§£x< ke + 1, then

2k+1<2x<2k+2
= [2x]=2k+1land[x] =k
~f(x)=[2x] -2[x]=2k+1~-2k=1
Hence, Range (f) = {f(x) : x € R} = {0,1}
161 (b)
f(x) is defined, if
logio(1+x)>0=214+x¥>10=2x*>0=>x
> 0= x€ (0,)
Hence, domain of f = (0, o)

162 (d)
Since, (3,3),(6,6),(9,9),(12,12) ER = Ris
reflexive.
Now, (6,12) € Rbut(12,6) € R = R isnot
symmetric.

Also, (3,6),(6,12) ER = (3,12) ER
= R is transitive.
163 (a)
We have,
flx+2)-2f(x+1) + f(x)
=g*t?2 20"l +g*=a*(@*-2a+1)
= a*(a~1)* = (a - 1)*f(x)
So, option (a) holds
It can be easily checked that all other options are

not true
164 (a)
We have,
10 — 10~*
=—41
fO) =T 110+
sfof ) =%

o (1) = ¢
= f(y) = x, wherey = f~(x)

10 — 10~

RETT T =it

10%Y -1

T

10%-1_ . 2x10% _ x -

o1 ==
_ X%
T 2—-x

=>ZyZIDgN(ij):yZ%logm(zfx)
1 x

= 1) = logio (7—)

165 (b)
We have,

ng (x) = J'gtannx = 31—tar|tamr| 5
For fog (x) to be defined, we must have
|3tan1rx _ 3l—tanrrx| -2>0

3

3tan Tx

granmx _

iy >2

3
= |t—?| > 2,wheret = 38@0%x 5 (

3 3
>t——2=220rt——<-=2
t t

=2t2-2t—3=>00rt?+2t-3<0
=(t-3)(t+1)=z00r(t+3)(t—1)<0
=2t=3or0<t<1 [vt>0]
=:‘3tanmX230f,3tanﬁX£1

=tantx = lortantx <0

i4 T m
#HJT+Z£RJC<?‘U[+E 0rnrr—5<nx

<mx<nmnnes
g e P
=>nm 4_rrx<mr 5 O+ <mx
<(n+1)mnez
(+1 .. £ 2 a1
=>x€|n 2" 2)U(n 5 )
166 (c)
Let f 1(5) = x. Then,
f(x) =5=3x—-4=5=x=3=F45)=3
g () =973
Letg '(3) =y.Then, g(y) =3=>3y+2=3=

;
Pir=

1
wg HfHE)) =z
167 (d)
We have,
f()+g(x)=e*and f(x) —g(x) =e™*

x -x X _ =X

et + e
= f@)=—F—andg(x) =—F—

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

XER

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

function
168 (c)

Given, f(x) =%—tan (T;—I),—l ]

Given, domain of f(x) isd; = (—1,1)

For domain of g(x),3 + 4x — 4x2 > 0

= (2x—-3)2x+1) <0

~ Domainof g(x)isd, = [—%%}

Hence, domainof (f + g) =d; Nd, = [—% 1]
169 (b)

Given, f(x) = 2x°+ 3x* + 4x?

Now, f(=x) = 2(—=x)° + 3(=x)* + 4(—x)?

=2x% +3x* +4x% = f(x) .~ f(—x)
= f(x)
= f(x) is an even function.
= f'(x) is an odd function.
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170

171

172

173

(b)

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

= -3<—|x|f£1l=-1<|x|<3=x€[-3,3]

(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)
We have,
1 3 :
f(x) = ng (1 ti) and Q(I) = %
3x+x3

« fog (x) = f(g(x)) = f(W)

1 +3x+xz (1+x)3
= fog (x) = mg(l— ﬁ) ) lng(l —33

1+3 x2

1 2

= fog (x) = log (1 i D
=3lo (1+x): 3f(x)
|4 1—x

(d)

For f(x) to be definede_l =0

=x=>1landx <0
~ Required interval is (—os, 0) U [1, ©0).

174 (c)

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

x2 x?
= —sinx + [—] = —sinx — [—] forall x
a @
€ [—2,2]
x2
= [?] = 0forallx € [-2,2]

i
=>U£F< 1forallx € [-2,2]

=a>0anda > x*forallx € [-2,2]
=2a>0anda>4=ac€ (4 wx)
175 (b)
(i) aRa, then GCD of a and a is a.
~ R is not reflexive.
(ii) aRb = bRa
If GCD of @ and b is 2, then GCD of b and a is 2.
~ R is symmetric.
(iii) aRa, bRc # cRa
[fGCD of @ and b is 2 and GCD of b and c is 2, then
itis need not to be GCD of c and a is 2.
~ R is not transitive.
176 (b)
We have,
fx+2) =1+[1+{1-fOPI®
= fx+A)—1=[1+{1—FEPI/®
= g(x + 2) = [1 - {g(x)}°]"/>, where g(x)
=flx) -1
= g(x+22) =[1-{g+)P]"/*
=>g(x+21)=[1-[1-{gx)}1"®
= g(x+221)=gx)
2f(x+22)—-1=f(x)—1forallxeR
=2 f(x+224)=f(x)forallx R
Hence, f(x) is periodic with period 2 4
177 (b)
We observe that f (x) is defined for

1
log( - ) =0
|sin x|

- =land|sinx|#0
| sinx |

=

1
= |sinx| # 0 [ ——— > 1 forall x]
|sin x|
S xXFnNANEZL
Hence, domainof f(x) =R —{nm:n € Z}

178 (c)

x+y

f(x+y)_]0 AT

) B o
1+xy

1+xy+x+y

()

1+xy—x—y
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o (1+x)+] (1+y)
=N ] TR\

=f)+f)
179 (a)
Itis given that f(x) is defined on [0, 1]. Therefore,
f(tan x) exists, if
0=tanx =1

iy T
=n?ISxEnn+z,nEZ=xE[nn,mr+z].n

EZ

180 (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)=2(2)—-3=1
Atn=1F(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)-F4)=2(5)-
(-3)
= F(5) =13

181 (b)
We observe that ,/sin~(log, x) exists for
sin"!(log, x) = Oie.for0 <log,x<1=2<
x<2=>1<x<2

182 (d)
We have,

1,x€eQ

fo={5re s

We observe that for every rational number T

RN,

But, there is no least position rational number

Hence, f(x) is periodic with indeterminate period
184 (b)

We have,

14+cos2x
f(x) =|cosx| = ‘T

Since cos x is periodic with period 2 m. Therefore,
f(x) is periodic with period (2 7/2) = n
185 (d)
We have,
gof(x) =ng(x)
2g(f()=ngx) =g =ngx) ..@
Also, logx™ = nlog |x| (i)
From (i) and (ii), we get g(x) = log|x]|
187 (b)
Lety = f(x) = 2¥0—1)
=  log,y=x*—x=x>—x—log,y=0

_1+,1+4log,y 1+,/1+4log,y

= X

2 2
1—y1+4x%—x) _A={2x—1]
B 2 B 2
< 0 domain is not defined
188 (c)

Given that, f(x) = |x| and g(x) = [x — 3]
For —§¢x<§,0 if(x}<%
Now, for 0 < fi(x) <1,
g(f®) =[f(x)-3]=-3
[* =3=f(x)—-3<=2]
Again, for1 < f(x) < 16
9(f@)) = -2
[+ =2 < f(x)—3 <—14]
Hence, required setis {—3, —2}.
189 (b)
We have,
f(x) = logyo{1 — logyo(x* — 5x + 16)}
Clearly, f(x) is defined if
1—logo(x? —5x+ 16) > 0and x? — 5x + 16
>0
= logp(x* —5x+16) <1 [+ x> —5x+ 16
> 0 forall x € R]
=>x?-5x+16< 10
=x2=-5x+6<0=2(x-2)x-3)<0=x
€(2,3)
190 (b)
f(x) = sin*x + cos* x

= (sin® %

xcos?x)? — 2sin? x cos®x

1 _
=1 ——(sin 2x)?
2(«;m x)

Zz-l-zcoszi-x

». The period of f(x) = ZTH =2
191 (b)

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

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

Thus, g(f (x)) is bijective if, - % < 2x <7

= = <x< 4
1=%>7
192 (a)
Here, f(x) = Jsin'l(Zx) + g—, to find domain we
must have,

m
sin~1(2x) + 3 >0
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| I
1 I
| I
| I
: (but T csinle < E) s f(2¥ x 3) = Sum of positive divisors of 2* x 3 :
I £ A k I
1 . e | = k — 1
| g <sin (2x);:2 = f(2 x3)—Z(2’"x3) "
| : m . T r=0 |
: =t'51"(-3)‘3ZJCSSIH(E) = f(2¥%x3)=3+4+2%x3+22x3+-+2¢x3 :
I L L] K il k+1 I
: = —5Ss1 =x6[—3,5 = (2 x3)=3(ﬁ)=3(2 -1) :
I 193 (d) 201 (a) I
2
: 2x _ 1+T:;2 B 1+ 1?2 We have, :
' f(1+x2)—log 12 _IOg(l—x) () = xlx| = ¥, O=¥g1 !
: Lx? ) =xlel = —x?, -1<x<0 :
" f( 2x 2) = 2f (%) The graph of f(x) is as shown below. Clearly, it is I
: 1+x a bijection E
: 194 (¢) ¥ I
| We have, f(x) = log,|log, x| | o I
: Clearly, f(x) is defined for all x satisfying y=x|x| :
| [logex| >0=x€(0,0)andx#1=x€ (-1. 0) I
| X . I
I (0,1) U (1,00) 0.0) "
[ 196 (c) 1
: For f(x) to bedeﬁned,l%[xl>0 {
: ie, x>0, 1—|x|>0 orx<0, 1—|x|<0 X' :
1 = x€(0,1) orx € (—oo,—1) 202 (b) 1
: x € (—oo,—-1) U (0,1) Foe domain of given function :
| 197 (a) e x_2< ¥ ]
: Given, S10B257 = E
| [x] if —3<x<—1 i ol 2 !
: f@)=1|x] f-1<x<1 il i il as :
! [[x]] fl<x<3 = |x|]<2and|x|=1 1
: When-3<x<—1, f(x)=[x] = f(x)<0 = x€[-22]-(-L1) :
| When—-1<x<1, f(x)=|x] = fx)>0 [203 () |
: Whenl<x<3, f(x)=|x]l = fx)>0 Given, f(x)=ax+b, gx)=cx+d :
I ~Theset (x:f(x)=0)=(-1,3). v fAg@)} = gif (x)} 1
I 198 (a) = flex+d) = glax +b) '
| _ X = alex+d)+b=clax+b)+d |
! (’Fof)x_f(ajc—l) > ad+b=bc+d :
! = = f(d) = g(b) ]
: - 204 (9) :
| e % Since ¢p(x) = sin* x + cos* x is periodic with I
: = (fofof)x = f(fof)x=f(x) = e period /2 :
1 ) x ~ f(x) = sin* 3x + cos? 3x is periodic with period 1
I (fofof ...19 times)(x) = ) A (’fr() ) . B . 1
| 199 (a) 3\2) 7 I
| For the given function to be defined, we must 205 (b) !
| h We have, I
: e 1+x 3x +x3 :
I x—4=20and6—-x2=0 f(x)zlog( )arldg(x)=—2 |
" >x>4andx < 6= x € [4,6] I-x 1+3x -
: » The domain of f(x) is [4, 6] « fog (x) = f(9(x)) :
I 200 () I
: We have, :
I f(n) = Sum of positive divisors of n 1
| I
| 1
| 1
| I
| I
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3x+ x3 x—u+uand i
= fog () = f (1o eer . =

4
. Substit’.uting2 the ';alues of xand y i2n (i),zwe obtain
- 1+3 x? us—v xX“—y
=log| 505 fl,v) =——and f(x,y) =—
(1 +l,:]'33x2 21 @
= lug{m} Given, f(x) =y =(1—x)/3
1+x° 1 o * yi=lox
:fﬂg(x)=lng(—) =3log( ) % pelayd
1—x 1—x f‘l(x)=l—x3
206 (b) e 212 ()
We have, f(x + 2y, x — 2y) = x
For choice (a), we have (i) fC y y) Y
fE)=f0)ixy € [-1,) Let x+2y=uandx—2y=v
2x+l=ly+l=2x+1=y+1=2x=y . _utw 4w
So, f is an injection Then g=cp- ad.p=
For choice (b), we obtain Subtracting the values of x and y in Eq. (i), we
5 1 5 obtain
Q(Z)ﬁaﬂndg(g):i gl x2 — y?
So : Tt fwv) = = flxy)=
, §(x) is not injective 3 8

[t can be easily seen that the functions in choices |213 (d)

in options (c) and (d) are injective maps Given, f(x) = 5% for f:[4, o[- [4,00]
207 (b) At x =4
Given, f(x)=x— [x],g(x) = [x] forx € R. () = 5448 = |
flg(x) = FxD Which is not lie in the interval [4, oo
= [x] = [x] ~ Function is not bijective.
=0 Hence, f~!(x) is notdefined.
208 (a) 214 (b)
We have, Given, f(x) = x> +3x — 2
On differentiating w.r.t. x, we get
fx) = !&”iu fl(x)=3x%+3
Al Put f'(x) =0 = 3x2 +3 =0
We observe that f(x) assumes real values, if =, x2 =1
logos |x — 2| >0and|x—2|>0 ~ f(x)is either increasing or decreasing.
x| B Atx=2,f(2)=2*+3(2)—-2=12
= loggs|lx — 2| =2 0andx # 0,2 Atx = 3.fl:3) =334 3(3) — 2 =34
=|x—2|<landx =0,2 = f(x) € [12,34]
Hx€[1,3]andx+2=x€[1,2)u (23] 215 (b)
209 (d) We have,
Since g(x) = 3 sinx is a many-one function. 1—cos268
Therefore, f(x) — 3 sin x is many-one f(6) = sin?6 = 2
Also,—1 =sinx =1 ~ f(@) is periodic with period%ﬁ =1
:)—35—351f1x+3 216 (¢)
=22<5-3sinx<8 ] : 2n
= 2 < f(x) < 8 = Range of f(x) = [2.8] % R Since, period of cosnx = <=
So, f(x) is not onto And period of sin (ﬁ) = 2nmw
Hence, f(x) is neither one-one nor onto +Petiod gFES% je o
210 (a) +i{)
We have, = 2nr=4r = n=2
fx+2y,x=2y)=xy ..(i 217 (c)
Letx + 2y = uand x — 2y = v. Then, Given, f(x) = x> +5x+1
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218

219

220

221

2—cos3x

Now, f'(x) =3x*+5>0,vx€R
~ f(x) is strictly increasing function.
~ f(x) is one-one function.
Clearly, f(x) is a continous function and also
increasing on R,
Jim, 7)== and iy = e
~ f(x) takes every value between —co and oo
Thus, f(x)is onto function.
(<) )
The function f(x) = e
R. Therefore, domain of f(x) is R
Let f(x) = y. Then,

1

is defined for all x €

=yandy >0

1
=2>2—cos3x=-—
¥

2y—1 1 _ri2y-1
=cos3x = =>x=§r:os‘( )
Now,
x € R, if
e P
y

—

1
=3z;zlﬁ—<y£1ﬁyeﬁﬁil

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) EAXA:b=§a}

2
[(a,ga):a eA XA]

=1{(3,2),(6,4),(9,6),(12,8),(15,10),(18,12)}
~ Number of ordered pairs of the equivalence
class=6.
(c)
Given function is f(n) = 8="P,_4,4 = n < 6.Itis
defined, if
1.8-n>0=>n<8 (i)
2Zn—4z0=>nz4 . (i)
3n—4<8-n=n<6 ... (i)
From Egs. (i), (ii) and (iii), we getn = 4,5,6
Hence, range of f(n) = {*P,, 3P, ?P,} = {1,3,2}
(c)

Clearly, X =RTandY =R
222 (b)

Given, f(0).f (3)=fC)+1(3)
Let f(x)=x"+1,where n€l.
Now, f(4) =65
Case |
Let f(x)=x"+1
> fA)=4"+1
= 65=4"+1
= n=3
Casell
Let f(x)=xm"—1
= fA)=4"—1=65=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
223 (b)
Since, the graph is symmetrical about the line=
=2
= fR+x)=f(2-x)
224 (c)
We have,
-1, x<0
f(x) :{ 0, x=0 andg(x) =x(1—x?)
1, x>0
= fog (x) = f(g(x))
-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) =

225 (b)
Reflexive xRx
Since, x%=x.x
xt=xy
Transitive, xRy = x
And yRz=7y?=yz

Now, x?y? = xy?z = x? = xz

2 = xy

= xRz
~ [t is transitive.
226 (c)
We have,
) X TX
fx) = sm( — 1) +c05(?),n €eZn>2

« . X wx . P .
Since sin (—1) and cos (?) are periodic functions

TT.

=
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)
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227 (b)

Then,
f(x) for x € [—4,0]
9(x) = {f(—x) for x € [0, 4]
e* +sinx forx € [—4,0]
=) = { ~* 4 sin(—x) forx € [0,4]
e’ +sinx forx € [—4,0]
=gx) = { —sinx for x € [0, 4]
= g(x) = e P — sin|x| for x € [—4, 4]
228 (d)

allx >0

fourth quadrants
229 (d)
The given function is

F(x) = V= 2% + 2sin- 1(

For domain of f(x),1 — 2x = O and — 12
1
= xi%and—ZESx—lEZ

1 1
= xi—and——‘:x-il

+ Domain of f(x) = [—% %]
230 (c)
We have,

f(x) =logrsz(x* — 1)

Clearly, f(x) is defined for x satisfying the
following conditions

Dx*—1>0 (iDx+3>0andx+3#1
Now,x2—1>0=x € (—oo,—1) U (1,%0)
and,

=>x € (=3,-2)U (-2,c0)
Hence, the domain of f(x) is (—3,-2) U
(—2,-1)u(l,0)
231 (b)
¥ —6x+7=(x—-3)*-2

o,
232 (d)

We have,

fof '(x) =x

=f(f'(x) =x

= f(y) = x wherey = f ' (x)

22—t l=xx=2——=x—-2
e¥+eV e¥+eV
2e¥ x—1

= —
—2e7Y x-—3

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

Clearly, f(x) is an even function and f(x) < 0 for

Therefore, the graph of f(x) lies in the third and

x+3>0andx+3#1=2x>-3andx =—-

Obviously, minimum value is —2 and maximum is

x—1
3—x

1 x—1
“ymzon(3=3)

B ——log(x _ch)

syt

3
233 (b)
X

f&) =513
i 1-x 4x
A=+ =mmstw s
4 +4x#2+4X_1
S 4424% 4% 42 244% 4742

. A 3B 48
By putting x = e R

And adding, we get
() + () ++1(g7) =40
M\g7)*1\57 f

234 (c)
" 2s5inBxcosx—2s5in6x cos3x
Given, f(x) " 2cos 2x cos x—2 sin 3x sin 4x

B (sin9x + sin 7x) + (sin 9x + sin 3x)
" (cos3x + cosx) + (cos 7x — cos x)
sin 7x — sin 3x

cos 7x + cos 3x
2cos5xsin2x

- 2cos 2x cosb5x =tanix
< Period of f(x) = %
235 (d)
gof = glf ®)} = g(x*) =x*+5
236 (b)
We have,

f(x) = logy,_s(x% —3x — 10)
For f(x) to be defined, we must have
x¥2=3x—-10>0,2x—=5>0and2x—-5= 1

5 5
:>(x—5}(x+2)>0.x>5 andE and x = 3

=x>5=x¢€(5w)

237 (c)
Since, f(x) is an even function therefore its values
is always greater than equal to 0 and we know

X% < xt

.- Required range is [U, 1).
238 (d)

We have,

fGx?) = x* =1 # |x = 11* = [f(0)]?

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

And,

f+y)=|x+y—-1]|#|x -1 +[y—1]

=flx)+f(¥)

Hence, none of the above given option is true

239 (d)
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240

241

242

243

We have,
flx+2)=2f(x+ 1)+ f(x)
-

=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)
It can be easily seen that f: A — A is a bijection.
Let f(x) = y. Then,
fx)=y
=2x(2-x)=y¥
2>x2=2x+y=0
>x?=-2x+y=0

24 .44y
D> x= ——
=>x=1% m
sx=1-T—y
=)= 1Ty
Hence, f':A - Aisdefinedas f '(x) =1 —
Vi—x
(4
We observe that

[vx=<1]

Period Dfsm? is ? = 4, Period of cus— is 2

/3
6,
and,

mx
Period oftan— ls— =4

/4
« Period of f(x) = LCM of (4,6,4) = 12
(<)
We have,

1 ﬂ_l_xﬂ
f(X)mxl_l;gxﬂ+x =

x4 —1
= li
= f(x) 1mx2n+1
<1

If |x|] > 1, then x*" — coasn — oo

0-1
0+1

==1if—1<x

== 1-0
« f(x) = lim xzzT:T:Lmﬂ>1

If|x] = 1,thenx*" =1

X =1
s f ) = lim S

Thus, we have

-1, if x| <1
0, if [x]=1
1, ifjx] =1

1-1_
T1+1

f(x) =
()

244

245

246

247

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

={1,2,3,4}, then
(a) since, (2,4) e Rand (2,3) € R,so Risnota
function.
(b) since, (1,3) e Rand (3,1) E Rbut (1,1) € R.
So, R is not transitive.
(c) since, (2,3) € Rbut (3,2) € R, so Risnot
symmetric.
(d) since, (4,4) € R, so R is not reflexive.
(a)
We have,
F0e) =R Gy + ¥ B
Clearly, f(x) is defined, if
16 —x=22x—1>020—-3x=4x—-5>0and
xeZ
=x€{1,2345Lxe{2,3}andx e Z
=x € {23}
~ Domain (f) = {2,3}
(@ |
Given, f(x) = e*™ and f: R — C. Function f(x) is
not one-one, because after some values of x(ie, m)
it will give the same values.
Also, f(x) is not onto, because it has minimum
and maximum values =1 —iand 1+
respectively.
(a)
For f(x) to be defined,
x—4=0and6—x=>0 = x=24 andx <6
Therefore, the domain is [4, 6].
(d)
We have,
hogof (x) = cos™*(|sinx|)

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

Now,
gofoh (x) = |sin(cos™" x)|

= |sin (si’n'1L J1= xz)l =J1-=x2

and, fohog (x) = sin?(cos ™1 vVx)
=1—cos?(cos™'x)

= fohog (x) =1 - {cos(cus'l\@]z ] —

~ gofoh (x) # fohog(x)

Thus, option (b) is correct

Also,

hogof (x) = cos™ (| sinx|) and, fohog (x)
=1l-=x

~ hogof (x) # fohog(x)
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248

249

250

251

252

Thus, option (c) is not correct
Hence, option (d) is correct

(a)

We have,
2X427%

fl) =

wflx+ty)fix—y)

2x+y 427Xy XV 4 2—x+y

X
2 2
e o S e
=fx+yflx-y) = 7
= flx+y)f(x-y)
1270 242
“E( 7 T2 )

S FE+9) [ =3) =5 (@0 +F @)
(b)
R={(a,b):a,beEN,a—-b=3}

= {[(n+ 3),n]:n € N}

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

(a)
Clearly, f(x) = sin™! {1083 G)} exists if
X o ot
-1 Elng3(§)£1=3 <ss3e1sx<9
Hence, domain of f(x) is [1, 9]
(c)
For f(x) to be defined, we must have
Vi—x?

1—x
1-x>04—x*>0and1—x%0
=Zx<lx€(-22)andx=1=x€(-21)
~ Domain (f) = (-2,1)

Now, for x € (-2, 1), we have

o
—o0 < log Iz |

lon(75)
= —1 < sin{log =l1=2>-1=f()

>04—x*>0and1—-x#0

1-x
<1
Hence, Range (f) = [—1,1]
(a)
Given, f(x) = = and fof(x) =x
ax+b
= f(c‘x + d) =
a(ax+b) +b

cx+d
T 1
ax+h
C ( ) +d
cx+d

x(a® + bc) + ab + bd

x(ac + c¢d) + bc +d?
= d=—a

ax+b

253 (c)
Iff:C — C given by f(x) = % is a constant

function, then
f(x) = Constant (= A,say) forallx € €

ax+ b

= = Aforallx € C

cx +d
=>(a—Ac)x+(b—Ad)=0forallxeC

:)ﬂ—ﬂc:Uandb—id:{)zh%:%::radzbc

254 (d)
Periods of sind x 4+ cos A x and |sinx| + | cos x |
are ZTTI and % respectively
m 2w
5 E = T =2A=4
255 (b)

We have, f(x) = \/loge x?
Clearly, f(x) exists, if
logigx?20=x*21e[x|=1
256 (b)
Since, f(x) is an even function, therefore f'(x) is
an odd function
ie, f{=e)==—f"(e)
= fle)+f'(-e)=0

257 (c)
We have,
() =1 (1+x)
f(x) =log =
2x F
2x S sy x4 132
-‘-f(1+x2)=10g 1;;:2 =log(1_x)
1—1+x2

Zx 1+x
= f(r57) = o8(7=5) =2/ @
258 (c)
f(x) = cos?x +sin*x =1 —cos?x +cos*x
= f(x) = (lzos2 xX— 1)2 - 2 > 3 forall x
2] TgT4
Also, f(x) = cos® x + sin* x < cos? x + sinx = 1
~ Range (f) = [3/4,1]
Hence, f(R) = [3/4,1]
259 (d)
For domain of given function

—lélogz{;—z]sl

= 2‘1<:-x—=:2
S5 S
= bh=x<24
= x€[6,24]
260 (d)
X

Given, f(x) = 4=%" 4 cos™! (;— 1) + log(cos x)
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261

262

263

264

265

267

. . E E -1 J_:.__. .
Here, 47* is defined fnr{— - ,2},cos (2 1) is
defined,
lf—1<_:§-1<_:1::>0£x<_:4
And log(cos x) is defined, if cosx > 0

Tl
=5 ——<x <=
2 2

Hence, f(x) is defined for x € [0, g]

(@)

Let f *(x) = y. Then,

x+4
3

=S E=3y-Any=
x+4
3

sf)=y=>f1x)=
(d)

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

(a)

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

x >0andlog,,x # 0
=x>0andx#1=x>0andx#1=x¢E
(0,1) VU (1, 0)

(@)

Let W = {cat, toy, you, ...}

Clearly, R is reflexive and symmetric but not
transitive.

[Since, caeReap torRyor® cacRyou)

(c)
" _ ax+b

Given, f(x) = —

It reduces the constant function if
a
—=—=—= ad=hbc
c d

(c)

Since, the relation R is defined as
R = {(x,¥)|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)but1R0=1=w.(0),
Which is not true for any rational number
= The relation R is not symmetric
Thus, R is not equivalent relation.
Now, for the relation S is defined as

m m
- {(34)

m,n,pand g € integers such thatn, g # 0 and
qm = pn}

268

269

270

272

273

() Reflexive =S = = mn = mn (True)
= The relation S is reflexive
(ii) Symmetric%?-S-E— = mg =np
>np=mg= ESE
qg n
= The relation S is symmetric.
(iii) Transitive %s% and gsg
= mq =npand ps = rq

= mq.ps =np.rq
r m.r
=S —= = =5
5 n s

= The relation § is transitive
= The relation § is equivalent relation.

(a)

We know that tan x has period m. Therefore,

= ms =nr

|tan x| has per‘indgn Also,cos 2x has period m.
Therefore, period of [tan x| + cos 2x is .
Clearly, 2 sin% +3 cos%has its period equal to
the LCMof6and 3 ie, 6

6cos(Zmx+m/4)+ 5sin(mx + 3n/4) has
period 2

The function |[tan 4 x| + | sin 4x | has period%
(a)

Lety = f(x) = (x = 1)(3 — x)

= x2—4x+3+4+y2=0

This is a quadratic in x, we get

4+ f16—4(3+y?) 4+2y1-—y*

- 2(1) a 2(1)

Since, x is real, then 1 — yz z20=-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 notarelation from A to B
because a & A

(a)

For x = 1, we have

X

x < x? = min{x,x*} =x
For 0 < x < 1, we have,
x> r=mnfet=x*
For x < 0, we have
x < x? = min{x, x*} = x

b -0
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)

(a)
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Clearly, mapping f given in option (a) satisfies the Given, f(x)= {—l,when x i‘S.ratiDnal
given conditions 1, when x is irrational
274 (b) Now, (fof)(1-+3)=f[f(1-V3)]=FfD)=
Given, f(x) = gV5x—3-2x? il
For domain of f(x) 280 (c)
We have,

2x?—5x+3<0
= (2x—3)(x-1)<0 f(x)=6"+6* >0forallx € R

3 = Range (f) # (Co — domain (f)
= l=x=s5 So, f: R = R is an into function
s Bomumobfin)= [1,%]- For any x, y € R, we find that |
X #y = 2% # 27V = 2% 2 204 = F(x)
ZH = £0)

Given, f(x) = x + Vx2

So, f is one-one
Since, this function is not defined

Hence, f is a one-one into function

276 (a) 261 ()
We have, Here, Y = {7,11, ..., @}
sin* x + cos? x y-3
f(x)=sin2x+cos"‘x hate gr=de 8=
(1 —cos®x)? + cos®x [nverse of f(x) is
S fE)=—7=o773 —— =1 forallx y-3
1—cos?x+cos*x gly) =2—=
ER ;|
~ £(2010) = 1 282 (b)
277 (c) We have,
We have, f(x) = /cos(sinx) + /sin(cos x)
f(x) =log{ax®+ (a + b)x* + (b + c)x + ¢} We observe that f(x) is not defined in (7/2,3 1/
= f(x) = logf{(ax?® + bx + ¢)(x + 1)} 2) and it is aperiodic function with period 2 m. So,
b \? let us consider the internal [—m/2,7/2] as it
= fx) = log{a (x + ﬁ) (x + 1)} domain. Further, since f(x) is an even function.

2 So, we will consider f(x) defined on [0, 7/2] only.

b
= f(x) =loga + ]DH(I +E) +log(x + 1) Clearly, \/cos(sin x) and /sin(cos x) are

Since a > 0, therefore f(x) is defined for x # —% decreasing functions on [0,7/2]

{3
e Range (f) = [f (E),f({})] = [\fcos 1,1+ vsin 1|
, . b ; 284 (c)
e, xER— [_ﬂ} N (—oo,—1) Wi Have,
278 (a) logx > 1 forall x € (e, =)
10% — 10-* = log(logx) > 0 forall x € (e, »)
Y=10r + 10—~ = f(x) — log[log(logx)] € (—w,c0) forallx €
y+1  10* (e, »)
2 y—1 T Also, f is one-one. Hence, f is both one-one and
[using componendo and dividendo rule] onto
1+y 285 (a)
2x —
= 10x_1_y Given, f(x) =x*> -3
B 1+y Now, f(-1)=(-1)*-3=-2
= 2xlog,; 10 = logqg (1 — ) S FafC-D=f=2)= (-2 =3 =1
1 1+y = fofof(-1)=f(1)=12—-3=-2
= x_ZIng(]wy) Now, f(0)=02—3=-3
7@ =5 logyo (1—) = fof (0)=f(-3) = (-3’ -3 =6
2 1—x = fof(0) = f(6) = 6% -3 =33
279 (b) Again, f(1)=1?-3=-2
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286

287

288

289

290

292

293

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

= fofof(—=1)+ fofof(0) + fofof(1)
==-24+33-2=129

Now, f(4VZ) = (4v2)" -3 =32-3=29

(b)

For any x, ¥y € R, we observe that

fo)=fo=—mX T

So, f is one-one

Leta € R such that f(x) = a
xX—m m—na

= = iy
xX—m y-—n =2

=

=qa=x=
X—n 11—«

Clearly, x € R for @ = 1. So, { 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 % % =1forallx €
R — {0}

(b)

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

We have, f(x) = 2*

sy 2

o - ZforallnenN
Hence, f(0), f(1), f(2), ...are in G.P.
(d)

We have,

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

f(—sinx) — f(sinx) = x% -1 ..(ii)

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

(d)

For f(x) to be defined

—1<logx<1 [+ —1<sin"'x £1]

= l€x¢2
SSX=
(a)
We have,
f(x) = |x| and g(x) = [x]
= g(f(x) < fg(x)

= g(lx]) = f(x]) = [[x]] = [[x]]
Clearly, [|x]] = |[x]| forallx € Z

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

positive integer k such that
—k—-1<x<-—-k

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

= [lxl] < [[x]I

Hence, [|x]] < |ix]] forallx € Z U (—,0)

iefreR:g(f(x) < f(g(x))} = ZU (—,0)

294 (d)
3x + x* 2x
wf (1 + 3x2) - f(l + xz)

Ix+x? 2x
= Fei 1+(1+3x2) =Ta l+1+x2
=405 1 3x+x® 8 1. 2x

- (1+3x2) 1+x%

3 2

_ 1+x 1+x
- log(l = x) B log(l —x)
1+x
= log (1) = f()
295 (d)
Clearly, f(x) is defined if
= logyglogyp ...1og1px > 0

—=(n—1) timesg«

Lﬂgm I'Ug!n |0gm x> 1
—
(n - 2) times

Iﬂ‘g“‘. 10310 T ]l)g]“ x> 10

«— >
(n - 3) times
(n=2) times

=x>100"
w_.-(rl—z)times
Thus, domain of f = | 101° , 0
296 (a)

Let y = sin™? [Iog3 G)]

o N
= —1<log, (5) <1

1

% -ales
33
= 1<x<9
297 (d)
Since, f(x) = ——+logo(x3 — x)

4—x2
For domain of f(x),
¥-1>0,4—-x%#0)

=2 x(x—1D(x+1)>0and x = +2
=2 xe(-1,0U(1l,»), x=#4+2

- + o +

-1 0 1
=2 xe(—-1,00U(1,2)U(2,x)
298 (c)

The given data is shown in the figure below
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299

300

301

302

303

Since, [f~Y(D)=x
= f(x)=D
Now, if BcX,f(B)cD

= fr@)=8

(b)

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

We have,

(-1,-2<x<0
fl)= {x-lﬁ*f-x‘ZZ

“flxl) =x [+ x <0]
= f(—x)=x
_ 1
::—x—l-x:;x——i
()

Given, 2f(x*) +3f (%) =22 -1  ..()
Replacing x by =, we get
2f (& )+3f(x2)_———1 (i)

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

3
5f(x%) g 1—2x2

= f(xz):$(3—x2—2x4)
- fl*) = (3 - x* - 2x%)

[Replacing x by x?]
=22+ 3)
B Sx*

(<)
The function f(x) = 7"*P,_; is defined only if x

is an integer satisfying the following inequalities:

()7=—x=z0(i)x—-3=20(i)7—x=x-3
Now,
T—x=20=2x<7
x—3=20=x=3
7—x=x—3=x=5
Hence, the required domain is {3, 4, 5}

=23<x<5

(a)
We have,
f(x) =x,g(x) = |x|forallx € R and ¢ (x)

satisfies the relation

[p0x) = FEOT + [b(x) — ()P =0

= ¢(x) — f(x) = 0and ¢p(x) — g(x) =0
= ¢(x) = f(x) and p(x) = g(x)

304

305

306

307

= f(x) = glx) = d(x)

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

~» ¢(x) = x forall x € [0, )

(b)
We observe that f(x) = 3 sm( ’— - xz) exists
for

n 20 H«: <
16 4=%=7

The least value nf% —x%is0forx =+ E and the

=

¥4
greatest value is —TE for x = 0. Therefore, the

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

f(0) = 3sin ﬂ-—z) = 35111E = g and, f (%)

16 4 2
=3sin0=0
Hence, the value of f(x) lie in the interval

[0,3/v2]
ALITER For x € [-n/4, /4] =

that JLE— x%2 e [0,m/4]

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

2
s sinx < sin E—xz < sinm/4
iy [t B T FUS
sin [——x2<— x
T \F

(b)

f (~12£+ x) = |sin (g+x)‘ + |cos(—g —I—x)‘

= |cos x| + | sinx | for all x.

Dom (f), we find

Hence, f(x) is periodic with period %
(d)
1/3_
[t can be easily checked that g(x) = (x = b)

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

(a)

Since, (1,2) e Shut(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) €]

=y —x € | = yTx itis symmetric relation.

Let xTy and yTz

1/2

Given,
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cx—y=ljandy—z=1,

>x—z€l

= xTz

= T is transitive.

Hence, T is an equivalent relation.
308 (d)

= <
fa) =l = —x2, x<0

¥

~ Function is one-one onto.

309 (c)
We have,
1_
f(x)=1+i
1—x 1-—2
1+x
Again,
1—x
f{x)=1+x
1y 1-: x-1
=:"’c(;)=]__|_3=1\‘:+1
1 xx-1 1-2= 4
. L — — +1:—
"f(f(x)) Jf(:Jc:+1) 1+;_‘: X

sa=ffe))+f (f (%)) =43

1
=>|a|=|x+—|22
x

310 (b)
LetA ={1,2,3}

R =1{(1,1),(1,2)}
And 5=1{(2,2),(2,3)}
Now, RU S = {(1,1),(1,2),(2,2), (2,3)}

« R U S is not transitive.
311 (c)

= f is one-one and into
312 (b)

Now,x—z=x—-y)+(y—-z}=4L+1 €l

Since, =1 < x < 1, therefore—=1 < f(x) <1

Let two transitive relations on the set 4 are

Here, (1,2),(2,3) ERUS = (1,3) €RUS

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

We observe that
[f() + ()| = |f(x)]| + |P(x)] is true, if
f(x)z0and d(x) =0
OR
f(x) <0and dp(x) <0
=(x>—-landx>2)or(x <—-landx < 2)
=x€(2,0)U(—-w-1)

313 (b)

B
We have, f(x) = Ll Gl

lﬂge(lxl = 2)
sin~1(3 — x) is defined for all x satisfying
—1<3-—x<1=2-4<-—x<-2=x€[24]
log.(|x| — 2) is defined for all x satisfying
x| =2>0=x € (-0, -2)U (2, x)
Also, log (x| —2) = 0when x| =2 =1ie,x =
43
Hence, domain of f = (2,3) U (3, 4]

314 (a)
f(x) is defined
When |x| > x
= x<-Xxx>x
= 2x <0, (x > x is not possible)
= x<0
Hence domain of f(x) is (—o0, 0).

315 (d)
We have,
f(x) = log;o{(logyp x)* — 5(logyo x) + 6}
Clearly, f(x) assumes real values, if
(logypx)* —5logpx+6>0andx > 0
= (logypx — 2)(logyp—3) >0andx >0
= (logypx < 2 orlog;px > 3)andx >0
= (x <10%0r,x >103)andx > 0= x €
(0,10%) U (103, )

316 (b)
We have,

1 5., 1 152
Flevg)=nteg=(r+;) -2

=f(y)=y2—2,wherey=x+:—t
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Now,
x> U:y=x+i223nd.x<ﬂ=>y=x+:-c£
-2
Thus, f(y) = y? — 2 for all y satisfying |y| = 2
317 ()
Since sin x is a periodic function with period 2n
and
. (2x+3 . X 1
fe) = sin (=) =sin(37+ 77)
~ f(x) is periodic with period = % = 6m*®
318 (c)
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Let f(x) = y. Then, So, Domain of f(x) is (—4,0) U (0, o)

+7 +7
le*—"?:y:}x:le if_l(y):% i ax
) =fl—7=
Hence, f ~'(x) = xl_J:'. FF ) f(x 5 1)
ax
319 (b) _ a(£2) __ akx
~ f(25)=[25-2]=[05]=0 (£)+1 ax+x+1
x+1
320 (¢) e
We have, 2 i %
fx) [given]
= al=ax+x+1

= \/10510(10510 x) —logyo(4 — logyo x) —logyp 3
Clearly, f(x) assumes real values, if

logyo(logyg x) — logo(4 — logyox) —log,43 =0

= az—lz(a+1)x
= (a+1Da—-1-x)=0
=

log,o x a+l1=0 = a=-1 [~a—1-—x
=]0gm[3(4—10g10x)} = # 0]
log o x 325 (d)
R S | _ 2
3(4 —logy x) f(x) = cosec*3x + cot4x
4logpx —12 % Period of cosec?3x is g and cot4x is E.
3(4 —logiox) - Period of f(x) = LCM of {Z and 2}
logpx —3 3 4
mé _LCMOf(TI,?T)_ﬂ‘_
1 = = — =
=>3<log;px<4=2103<x<10*=>x —_— HCFof (3,4) 1
€ [10%,10%) (b)
Hence, domain of f = [10%,10%) Given, f(x) = /1 +log.(1 —x)
321 (a) For domain, (1 —x) > 0 and log,(1 —x) = —1
-1
We observe that the periods of sinx and sin%are = x<landl-x=e ;
n ; = x<landx<1--
i and 2|n|m respectively g ;
Therefore, f(x) is periodic with period 2|n|x = —RCEE
But, f(x) has period 4 327 (d)
s2njr=d4n=2nl=2=>2n=4+2 oy e . (T
sin(sin""x +cos " x) =sin|=) =1
322 (b) ( ) (2)
It can be easily checked that f: R — R given by = Range of sin(sin™" x + cos ™" x) is 1.
f(x) =log,(x + Vx? + 1) is a bijection 328 ['fl] .
Navs f(f_l(x)) =% Given, f(x) = cosx —sinx
' 1 1
-1 JT - =\ff(—cosx——sinx)
= loga (f () + VI TP +1) =« 5 5

S W+ TP T l=a* () — VEcos (Z+3)
1 =X
O+ V@R

Since, -1 <cosx<1 =2 —-1< cus(%+x) <1

> -1+ 1)R+1=a* ..(i) = —2 <+2cos (%+ x) <2
Subtracting (ii) from (i), we get s Rangels [<VEVz]
I 329 (a)
1:
= f—'l(x} = E(al‘ —a™) Given, f(x) = x2 +x2+1
323 (d) - (&
We have, =" +1) (xz + 1)
14 _ ~
f)=x—2% + x+4+4/x + 4 —1+12(1 xzﬂ)zl,VxER
Lraypdd Hence, range of f(x) is [1,00).

Clearly, f(x) is defined forx + 4 > 0and x # 0

330 (b)
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Lety = Vsin2x = 0 <sin2x < 1,

b
> 0<2x=-

2
= O{I{E
T T4
= xE[nn,nﬁ'+E]
4
331 ()

We have, f(x) = x — [x] —%

-'-f(x)=%=>x—[x]=1

But foranyx e 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

fx)=x » <(-x)-1=x > x=-
333 (d)

Given, f(x)=sinx

And g(x) =VxZ-1
~ Range of f = [-1,1] € domain of g = (1, )
« gof is not defined.
334 (d)
Given, f: C — R such that f(z) = |z|
We know modulus of z and Z have same values, so
f(z) has many one.
Also, |z| is always non-negative real numbers, so
it is not onto function.

335 (b)
We have,
y=2—2
=
flx)+1 _ 2x . e
Te=1 = =3 [Applying componendo-dividendo]
Jix) +1
= ¥ = —
1-f(x)
flo+
s f(2x)= ex—1 {1-;'{:()}_1 B 3f(x)+1
N S 2x4+1 o [fGo+1 = ) +3
2 [l—f(x)} 41 F
336 (b)

Given, f(x) = tan Eﬂ x2

For f(x) to be defined H—: —x22>0
2
T

2 < ~::3~:?I
= x<—=-=—<3<—
9 3 3
~ Domainof f = —E,E]
3'3

The greatest value of f(x) = tan ’;—2 — 0, when
x=0

And the least value of f(x) = tan i%z - .%z) when
=X

3
= The greatest value of f(x) = v/3 and the least
value of f(x) =0

~ Range of f = [0,V3].

337 (b)
We have,
0,0=x<n/2
lLx=m/2
[sinx] ={ O,mr/2<x<m

-lrn<x<2mw
Ox=m2m
And, cosec™x is defined for x € (—eo, —] U [1, 00)
~ f(x) = cosec'[sin x] is defined for x = %and
x€ (m2m)
Hence, domain of cosec™ [sin x] is (rr, 2r) U {g}
338 (a)
aRa if|la — a| = 0 < 1, which is true.
~ Itis reflexive.
Now, aRb,
la=b|<1=2|b—a|=<1
= aRkb = bRa
~ [t is symmetric.
339 (b)
Given
f(x) =loge(x — [x]) = log{x}
When x is an integer, then the function is not
defined.
~ Domain of the function R — Z.
340 (b)
Here, f: [0, 9] — [0, «)ie, domain is [0, ) and
codomain is [0, o).

For one-one f(x) = :—x

1
= f’(xj:m>0,‘:fxe[0,oo)

~ f(x) is increasing in its domain. Thus, f(x) is
one-one in its domain.
For onto (we find range)

X X
— 1 = = =
f(x) Tt = eyt =x
:;xz—y—:bizt}astO-‘-USyatl
1=y 1=y

ie, Range # Codomain

~ f(x) is one-one but not onto.
341 (c)

Given, f(x) =x*—1
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342

343

344

345

346

Letx,,x, ER

Now, f(x1) = f(x2)

= xl-1=x3-1

A e

= X=X

~ f(x) is one-one. Also, it is onto as range of ' =
R

Hence, it is a bijection.

(d)

Given f(x) =[x] and g(x) = |x|

wow, (o () = (3)= =1
i a(r(-9)=s(-Y)=ac0=2

(60)-+{1(-9) =12

(a)
-1
v =g
For f(x) to be defined —1 < x < 1and [x] # 0 =
x €[0,1)
+ Domain of f(x)is [—1,0) U {1}
()

Let f(x) = g(x) + h(x) + u(x), where

g(x) =2, h(x) = 25""* and 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,ie, (2,00)

Therefore, domain of f(x) = R — {0} n [-1,1] n
(2,) =

(b)

Given, 2f(x) + f(1 — x) = x? (1)

Replacing x by (1 — x), we get

Zf(1—x) + fx) = (1 —x)?
= 2fl—-x)+f(xX)=1+x%—-2x ..(iD)
On multiplying Eq. (i) by 2 and subtracting from
Eq. (ii), we get

2 _ =
3f(x) =x2+2x—1=bf(x)=x§—x1
(d)
fx)=a+bx

& f{fx)}=a+ bla+ bx) =a(l+ b)b%x
= fUFf )} = fla(l + b) + b%x}
=a(l+b+b?)+ b3x
fr(x)

=a(l+b+b*+-+b"1)+b"x

(b1 B
=a|7—3 x

347

348

349

350

351

(b)
We have,

x—1
f(x)=x+1
f(x)+1 2x
el s Pl
f)-1 -2
= _fx)+1
1w

fla)+1
-‘.f(zx}zzx_lz2{1—ffx3}'1:3f(x}+1
2x+1 2({(_?;)+1 fG)+3

(@)

Since, f(—x) = —f(x)and f(x+ 2) = f(x)
f(x) = 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
fA)=f(2)=f(0)=0

(9)

We observe that —

xZ=36

is notdefined forx =+ 6

x—1Y . ;
Also, [logg.s (m) is a real number, if

<1

:>(x—1}(x+5)>[land1~x+5

6
= (x<—5orx>1)and —miﬂ
=>{x<-5orx>1)andx+5>0
=(x<-50rx>1)andx > -5
Hence, domain of f(x) = (1,00) — {6}
(b)
Given, f(x) = log;(logz(logs x))
We know, log,, x is defined, if x > 0
For f(x) to be defined.
logslog,x > 0,logyx >0 andx > 0
= logsx>3°=1,x>4"=1landx >0
= x>4x>1andx >0

== x>4

(9

We have,

—3x+9, ifx<?2

x—3, if2<x<3

x—1, if3<x<4

3x—9, ifx=>4

—3x+6, ifx<1
x—2, ifl<x<?2
x, if2<x<3
3x—6, ifx=3

f(x) =

fg) =flx+1)=
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352

353

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) =x2—4x+5
Since f is a bijection. Therefore, B = Range of f
Now,
f(x)=x>—4x+5=5=(x—2)?+1forallx €

[2, )

= f(x) = 1forallx € [2,0) = Rangeof f =
[1, )

Hence, B = [1, )

(d)

Given, R = {(x,y):4x + 3y = 20}.

Since, R is arelation 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)

355

356

358

359

Since the function f: R — R given by f(x) = x* +
5 is a bijection. Therefore, f ! exists
Let f(x) = y. Then,

x3+5=y

sx=(-5)Y [“f)=yex=[T()]
Hence, f~1(x) = (x — 5)%/3

(@)

We have,

fx)=x,9(x) = |x|forallx € R

Now,

[p0) = FEOT? + [p(x) — g(x)]* =0

= ¢(x) — f(x) =0and p(x) —g(x) =0

= ¢(x) = f(x) and p(x) = g(x)

= f(x) = g(x) = o(x)

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

x forall x = 0]

~ ¢(x) = x forall x € [0,00)

(b)

Since f(x) is defined for x € [0, 1]. Therefore,
f(2 x + 3) exists if

3
0£2x+351=>~52x£"1=ax
(a)

fog(-1) = f{g(-1)}
=f(-7)=5-49=—44

(a)
We have,
ex! — g=x*
f(x) =W forallx eR

Clearly, f(—x) = f(x) forallx € R

360

361

362

363

364

So, f is a many-one function

Also, e’ > e % 50

So, f(x) attains only positive values
Consequently, range of = R

Hence, f is many-one into function

(©)

Let x,v € N such that f(x) = f(y)

= x*+x+1=y>+y+1

= (x—-yv)x+y+1)=0

= x=yorx=(-y—1)&N

~ [ 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 (¢) is 2.
(a)

We have,

flx) = V3sinx + cosx + 4

= f(x) = 2(sinxcosm/6 + cosxsinm/6) + 4
= f(x) = 2sin(x + n/6) + 4

Clearly, f(x) will be a bijection, if sin(x + 7 /6) is
a bijection

Now,

sin(x + m/6) is a bijection

= -—nf2<x+nf6<mu/2

= -2n/3<x<m/3

=x € [-2n/3,m/3]

Forx € [—2/3m, m/3], we have
—-1<sin(x+n/6)<1

= —2<2sin(x+n/6) <2
=>—-2+4<2sin(x+n/6)+4<2+4
=2225f(x)<6

= Range of f(x) = [2, 6]

Hence, A = [-2n/3,w/3] and B = [2,6]

()

We have,

f(x)=2x+3andg(x) =x2+7

~g(fx) =g(2x+3)=(2x+3)2 +7
Now,

g(f(x)) =8

=>(2x+3)?+7=8

=>(2x+3)¢=1
=22x+3=tl=2x=—4-2=x=-1,-2
(<)

We have,

o =3in=t (XT) —log(4 — x) = g(x) + h(x)
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365

366

367

368

369

370

37

) and h(x)

—log(4 — x)
now, g(x) is defined for

where g(x) = sin™! (x

x—3
—12751:)—2£x—352:>1£x<_:5

and, h(x) is defined for4 —x>0=>x <4
So, domain of f(x) = [1,5] N [~0,4) = [1,4)
(a)

Lety = f(x) = m

1—y

1+y
f- (x)—

(b)
Since, 3f(x) + 2f (’”J“") =10x + 30 (D)

[ x = —1]

= f(x)

Replacing x byT- in Eq. (i), we get

3(x+59) o Zf( ) -

On solving Egs. (i) and (n), we get
6x?% — 4x — 242
fo) = ———

|
6x49 —28—-1242

6

40x+560

...(ii)

i) =

(c)
0, r<33

’5 @l= 1, r=>33

98 [2+ r]_ 32 [2+ r]+ o8 [2+ r]
Za 99_23 99 ZS 99
=0 r=o r=33

=0+ 66 =66

(b)

We have, Domain (f) =

~ f(3x?%) is defined, if

0<3x?<1

1 1
= 0 < x? <z=hlsz=xe [-1/v3,1/V3]
(d)

sinx —

[0, 1]

3cosx = 2sin (x—%)
Since, —2 < 2sin (x—g) =2
= -1 ‘_11+25£11(x—g) =3

~ Range of § = [-1,3]
(b)

Given,

f(x) =e* and g(x) =log, x
Now, f{g(x)}=e!%8X =x
And  g{f(x)} =log.e* =x
~ g} = gif ()}
(a)

372

373

The function f(x) = "~*P,_5 is defined only if x

is an integer satisfying the following inequalities:

(()7-x=z0@)x—-3=0(i)7—x=x-3

Now,
T—x=20=x<7
x—3=z0=x=3

7—xz2zx—3=>x=<5

Hence, the required domain is {3, 4, 5}

Now,

fB) = TP, f(4) = PPy =3and f(5) = 2P, =

2

Hence, range of f =

(c)

We have,

7 — '
flx) = 1081.?{ i

=3<x<5

{1,2,3}

x+1

_x3322+
g g R Ty

For f(x) to be defined, we must have
2-¢'(x)
x4+ 1
2—(x*—3x-—
= (x Ix—2)
3x+1
x2—3x—4
—<0,x ¥ —1
x+1
:){x—4}(x+1}
x+1
S>x—4<0,x+-1
2 x<4x¥*-1
= x€(=w4),x +=1=>x€ (—00,-1)U(-14)
(a)
f(x) is defined, if

] — &
1“3+2cosx“1

4

> —=<
3+ 2cosx
=4<3+2cosx

}, where @(x)

>0,x+ -1

>0,x# -1

<0 x-1

[+ 34 2cosx > 0]

::]

1
:>cosx>2:>2mr-—— X<—,neEZ

6

cnl:#

374 ()

375

377

The period of the function in (a) is 2. The period
of the function in (b) is 24. The period of the
functionin (c)is2

(a)

R={(ab):1+ab> 0}

[t is clear that the given relation on § is reflexive,
symmetric but not transitive.

(a)

We have,

f(x) = max{(1 —x),2,(1+ x)}

For x < —1, we find that
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378

379

380

381

382

l—-x=2,andl—x=1+x
sMax{(1—-x),2,(1+x)}=1—-x
For —1 < x < 1, we find that
0<l—x<2,and0<1+x<?2
sMax{(1-x),(1+x)}=2
For x = 1, we observe that
l+4x=22,14x>1-x
aMax{(1—x),2,(1+x)}=1+x
l—x x<-1
-1<x<1
14+x x=1

Hence, f(x) =12,

NOTE

Students are advised to solve this problem by d
y=1—-x,y=2andy=1+x

(d)

Period nfsing = 61

And period of cos% =4

+ Period of f(x) = LCM(6m,4n) = 12n

(b)

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

: x), 0<x<1

f("):{—f({gc), —1<x<0

= f(x)

:{ x%+x+sinx —cosx +log(1+ |x]), 0<.
—(x*—x —sinx —cosx + log(1 + |x]), —1

= f(x)

_( x*+x+4sinx—cosx +log(1+x]),0<x <
B {—xz +x +sinx + cosx — log(1 + |x]), -1 < «x
Thus, the odd extension of f(x) to the interval
[-1,1]is

—x% + x + sinx + cosx — log(1 + |x|)

(b)

We have,

g) =1+vxand f(g(x)) =3+ 2Vx +x

Now,

f{g(x)) =3+ 2/x +x

=}f(g (x)) =2+(1+x/;c')2

= flg () =2+ {g()}

= f(x)=2+x?

(@)

Given, f(x) = tan‘1% = tEnT eyt e

Since, x€(-1,1).
= tan"lx € (——%,%)
= 2tan"lx € (—H,H)
so,  fxe(-35)
(@)

NN o |
bl

L

’

384

385

386

387

Lety = f(x) = x*3
x =yl
> ) =x"?
fie=@ =2

3 (d)
For f(x) = log(ﬂ} 2 to exist, we must have
x+3
x—2 x—2
> 0 and #l=2x<-3o0orx>2x
x+3 x+3

#=_J.xed

1 i
For g(x) = ﬁto exist, we must have
x2-9>0=x<-3orx>0
Thus, f(x) and g(x) both do not exist for =3 <
x<2ie,forx € (=3,2)
(b)
For choice (a), we have
fO)=f).xy€|-1,m»)
2x+l=y+1l=2x+l=y+1l=2x=y
So, f is an injection
For choice (b), we have

5 5
g(2) = 3 and g(1/2) = 3

s 2 q&% 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, keZz
fm)=310 if n=3k+1,kezZ

0 if n=3k+2, kelZ
For f(n) > 2, wetaken=3k+ 1L, keZ
=2 n=1,47
~ Requiredset{n € Z; f(n) > 2} = {1,4, 7}

(b)
2x-1
Let = X+5
S5vy+1
= x =
2-y
Sx+1
.-l o
(%) z_x,x:#Z
(b)
We have,

fla+x)=b+[b*+1—-3b%f(x) + 3b{f(x)}* —
{Fx)F1*3 forallx € R

s fla+x)=b+[1+{b—fx)}]"3forallx €
R

S fla+x)—b=[1-{f(x) - b1 forallx €
R

= gla+x)=[1-{g(x)}]/3forallx € R,

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

388

389

390

391

Where g(x) = f(x) —1
= gRa+x)=[1-{gla+x)}*]"3forallx € R

=>gQa+x)=[1-{1- (g(x))g}]l’f3 forallx €
R

= g(2a+x)=g(x)forallx eR
=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 = 10%°.

©

Given, f (E) — m, fors =0

If p < g, then ,F(s) is not real,

Hence, statement | is false while statement [l is
true.

(c)

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

D =(-3,-2)U(-2,-1)uU (1,)

(a)

Let x and y be two arbitary elements in A.
Then, f(x) = f(y)

=2 ¥ 2

=

x=3 ﬁ
S>xy—3x—-2y+6=xy—3y—2x+6
>x=y,¥Vx,yeA

So, f is an injective mapping.

Again, let y be an orbitary elementin B, then

f)=y
x =2
= —]
x—3 ¥
3 —_
- L2
y=1

Clearly, ¥y € B,x = % € A, thusforally € B

there exists x € A such that
Iy-1y ——2
Y= -1
f(x)=f(y_1)=£_3 =y
¥y=1

Thus, every element in the codomain B has its
preimage in A, so f is a surjection. Hence, f: A =
B is bijective.

392

393

394

396

397

398

399

(a)

f(x) is defined for

sinx = 0and 1+ Vsinx # 0
= sinx = 0andsinx # —1
=sinx =0
=xe2nm,(2n+nl,neZ
=D= ﬂléTZ[Zn w, (2n + 1)m]

Clearly, it contains the interval (0, )

(a)
fog (x) = f(g(®)) = fBx—1) =3(Bx - 1)*+2
=27x2—18x+5
(<)
We have,
|x|—{x' x:zD:}tx!_x_{ 0, x=0
= e o) “l-2x x<0
Hence, domain of f(x) ’|x1|—x is the set of all
-
negative real numbers, i.e,, (—oo, 0)
(c)

gof (x) = g{f (x)}
=g(x?-1)=(x*-1+1)?
= x*

@
Y )= F) + @)+ f3) + 4 )
r=1

= f(1) +2f(1) +3f(D)+...nf (n)
[since, f(x +y) = f(x) + f(¥)]

=142+ 3+...+n)f(1) =f(1)zn

7 +1
= —”(”2 ) [+ (1) = 7 (given)]
(0)
Given, f(x) = 2x* — 13x% + ax + b is divisible by
(x-2)(x-1)

f(2)=2(2)*-13(2)% +a()+b=0
= 2a+b=20 <
And  F() =2D)*-13()%+a+b=0

= a+b=11 . (i)
On solving Egs. (i) and (ii), we get
a=9, b=2
(d)

x%-8

We have, f(x) = v

Clearly, f(—x) = f(x). Therefore, f is not one-one
Again,

()_xz——s_ 10
fx—xz+2_ x24+2
=2fx)<1 forallx € R

= Range f # Co-domain of f i.e.R.
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So, f is not onto. Hence, f is neither one-one nor V9 — x2 is defined for the values of x satisfying
onto 9—x2>0=2>x*-9<0=>x€[-3,3)

400 (b) Aisu,ﬂ:ﬂ:xZiB
sin™!(x — 3) is defined for the values of x Hence, the domain of f(x) is [2,4] n [-3,3] —
satisfying {-3,3}=[2,3)
-1<x-3=<1=2<x<4=x€][24]
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