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l
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2. Limit
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o FUNCTION

1. Range of the function f(x) = log,(2- log~/§(165in2 x+1))is:
(@ [0,1] () (-,1] © [-11] (d) (~o0,0)
2. The value of a and b for which |e®~Y — q|= 2, has four distinct solutions, are :

(@ ae(-3,0),b=0 (b) ae(2,0),b=0 (c) ae(3,x),beR (d) ae(2,),b=a
3. The range of the function :

flx)= tan”! x + % sin™! x

@ (-v2,m2) ) [-v/2,n/2]-{0} (c) [-n/2,n/2] (d) (-3n/4,3n/4)
4. Find the number of real ordered pair(s) (x, y) for which :

165+ 1165 =1

(@ o0 () 1 (© 2 @3

x|
5. The complete range of values of ‘a’ such that (é) = x? - a s satisfied for maximum number

of values of xis :
@ (-o,-1) (b) (~o0, ) (© (-11) (d) (-1, )

6. For a real number x, let[x] denotes the greatest integer less than or equal to x. Let f:R — R be
defined by f(x) = 2x +[x] + sinxcosx. Then f is :

(a) One-one but not onto (b) Onto but not one-one
(¢) Both one-one and onto (d) Neither one-one nor onto
T
7. The maximum value of sec™ w is :
2(x“+2)

Sn om 7n 2n
@) % (b) 13 (0 T (d) o



10.

11.

12’

13.

14.

15.

16.

17.

Number of ordered pair (a,b) from the set A= {1, 2, 3, 4, 5} so that the function

3 .
f(x)= % + g—xz + bx +101is an injective mapping Vx € R :

(a) 13 (b) 14 (c) 15 (d) 16

Let A be the greatest value of the function f(x) = log,[x], (where [] denotes greatest integer
function) and B be the least value of the function g(x) =|sin x|+|cosx/, then :

(a) A>B (b) A<B (¢ A=B (d 2A+B=4

Let A =[a, «)denotes domain, then f:[a, ©) = B, f(x) = 2x3 - 3x2 + 6will have an inverse for
the smallest real value of g, if :

(@) a=1,B=[50) (b) a=2,B=[10,0) (c) a=0B=[60) (d) a=-1B=[1x)
Solution of the inequation {x} ({x} -1)({x} + 2) 20

(where {} denotes fractional part function) is :

(@ xe(-2,1) (b) x eI (I denote set of integers)

(©) xe[01) (d xe[-2,0)

Let f(x),g(x) be two real valued functions then the function h(x) = 2max{f(x) —g(x), O} is

equal to :
(@ f(x)-g(x)-|gx)-f(x)] () f(x)+g(x)—|g(x) - f(x)|
© f(x)-glx)+|gx)-f(x)] (d) fCx)+g(0x)+]g(x) - f(x)]

LetR ={(1, 3), (4,2), (2,4), (2, 3), (3, 1)} be arelation on the set A ={1, 2, 3, 4}. The relation
Ris:
(a) a function (b) reflexive (c) notsymmetric (d) transitive

The true set of values of ‘K’ for which sin ! (I—IT) = % may have a solution is :
+sin“ x ,

11 11
(a) [Z’EJ (® [13] (© [3,5] @ [2,4]

A real valued function f(x) satisfies the functional equation
fx=y) = f(x)f(y) - f(a—x)f(a+ y) where ‘@’ is a given constant and f(0) =1, f(2a-x)is
equal to :

(@ -f(x) (d) f(x) © f@+fla-x) (@ f(-x)

Let g:R — R be given by g(x) =3+ 4x if g"(x) = gogogo...... 0g(x)n times. Then inverse of
g"(x)is equal to :

(@ (x+1-4")-4 (b) (x-1+4")4™" () (x+1+4™)4™ (d) None of these

2
Let f:D — Rbedefined as : f(x) = %Z’H; where D and R denote the domain of f and the
x° +4x +

set of all real numbers respectively. If fis surjective mapping, then the complete range of ais :
(@) 0<sacx1 () 0<ax1 () 0<sa<1 (d) 0<a<1



18. If f: (0, 2] —> (-, 4], where f(x) = x (4 - x), then f~* (x) is given by :
(a) 2-v4-x ® 2+V4-x (© -2+V4-x d) -2-vV4-x

19. If[5sin x] +[cos x] + 6 = 0, then range of f(x) = +/3 cos x + sin x corresponding to solution set of

the given equation is : (where [] denotes greatest integer function)

@ [-2,-1) ) [— 3J§5 e -1] © [2-4D @ (— 3‘/—3;‘ 3, - 1]
20. If f:R — R, f(x) = ax + cosx is an invertible function, then complete set of values of a s :
@ (-2,-1vi,2) ®) -1 © (-o,-1]U[L@) (@) (-o,-2]U[2,»)

21. The range of function f(x) =[1 + sin x] +[2+ sing] +[3+ sin§:| ot [n + sinﬂv x €[0,n],

n € N ([] denotes greatest integer function) is :

n2+n-2 n(n+1) n(n+1)
(a){ 122 nl (b){ : }
© n(n+1) n2+n+2 n2+n+4 @ nin+1) n2+n+2
2 Y g v 2 g2 ' B

2
x“+ax+1 ; ;

_z_a.x_’ then the complete set of values of  a’ such that f(x)is ontois :
x“+x+1

(@) (-, ) (b) (-»,0) (©) (0,) (d) not possible

23. If f(x) and g(x) are two functions such that f(x)=[x]+[-x] and g(x) ={x} Vx eR and
h(x) = f(g(x)); then which of the following is incorrect ?

(] denotes greatest integer function and {-} denotes fractional part function)
(@) f(x)and h(x)are identical functions () f(x) = g(x)has no solution

22. If f:R >R, f(x) =

(©) f(x)+h(x) > 0has no solution (d) f(x)-h(x)is a periodic function
24. Number of elements in the range set of f(x) =|i1—x51| [—l_xs:lvgc €(0,90); (where [] denotes

greatest integer function) :

@ 5 ® 6 © 7 (d) Infinite

25. The graph of function f(x) is shown below :

1
fCx])

Then the graph of g(x) = is :
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26.

27.

28.

29.

(b)

(@)

Which of the following function is homogeneous ?
ba X

(@) f(x)=xsiny +ysinx b) g(x)=xeX +ye”
© h(x)=—2 (d) plx)= XXX

x+y ysinx+y

2x+3 ; x<1
Let f(x) =[ 2 . If the range of f(x) =R (set of real numbers) then number of

a‘x+1 ; x>1
integral value(s), which a may take :
@ 2 () 3 (© 4 (@ 5
The maximum integral value of x in the domain of f(x) = log,, (log, /3(og 4(x-5))is :
(@ 5 M 7 (c) 8 @9

4 .
Ran f the function f(x) =lo (———-—) is:
e s s v
1

(@ (0,x) (b) I:E' 1} (© [1,2] (d) B 1J

30. Number of integers statisfying the equation | x? + 5x| +|x - x? < 6x|is :

(@ 3 () 5 @ 7 @9

31. Which of the following is not an odd function ?

x¥ 42241
24+x+1)2

(a) ln(

(x

(b) sgn(sgn(x))
(c) sin(tanx)

) f(x), where f(x) + f(%) = f0x)- f(%) Vx eR-{0}and f(2) = 33
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32. Which of the following function is periodic with fundamental period 7 ?
(@) f(x)=cosx +[ 51121x

] : where [] denotes greatest integer function

sin x + sin7x
cosx + cos7x
(©) h(x)={x} +|cosx|; where {} denotes fractional part function
(d) ¢(x) =|cosx|+ In(sinx)

x-1

() glx)=

+|sin x|

=~ ; whenxisodd
33. Let f:N —> Z and f(x) = Zx , then :
-5 ; when xiseven
(@) f(x)is bijective (b) f(x)is injective but not surjective
(c) f(x)is not injective but surjective (d) f(x)is neither injective nor surjective

-x
34. Let g(x) be the inverse of f(x) = —21 then g(x) be :
2% 427

(@) —log2(2+i) (b) -—l (21:;:) () 1°82(§+i) (d 1082(2 i)

35. Which of the followmg is the graph of the curve ,/ =xis?

s

36. Range of f(x) =log(9-x 2); where [] denotes G.LE is :
37. Ife* +ef*) =e¢, then for f(x):
(a) Domain is (—,1) (b) Rangeis(—o,1]  (c) Domain is (—o,0] (d) Range is (<, 0]

38. Ifhigh voltage current is applied on the field given by the graph y +|y|-x —| x| = 0. On which of
the followmg curve a person can move so that he remains safe ?

(@) y=x? ®) y=sgn(-<?) (@ y=logyzx  (d)y=m+|x;m>3
39. If| f(x)+ 6 —x2] =| f(x)|+]4 - x|+ 2, then f(x) is necessarily non-negaive for :

(@ xel-2,2] ®) xe(—0,-2)u(2,x)

© xel-V6,76] @ xel[-5-2]u(2,5]
40. Let f(x) = cos(px) + sinx be periodic, then p must be :

(a) Positive real number (b) Negative real number

(c) Rational (d) Prime
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41. The domain of f(x)is (0, 1), therefore, the domain of y = f(e*) + f(In| x| ) is :
1
@ (3] ®) (-1 © (-1-3] @ (e-DULe)

42. Let A ={1,2,3,4} and f: A - Asatisfy f(1) =2, f(2) =3, f(3) =4, f(4) =1
Suppose g: A — A satisfies g(1) = 3and fog = gof, theng =
(@ {(1,3),2,1,3,2), 4 49} ) {(1,3),(2,49,3, 1), 4 2)}
© {(1,3),(2,2),3,4, 4,3)} @ {1,3),2,49,3,2), 4 D}
43. The number of solutions of the equation [y +[y]] = 2cosx s :

(where y = % [sin x + [sin x + [sin x]]] and [] = greatest integer function)

(@ o b)) 1 (© 2 (d) Infinite
11
(™) g g x#0 ;
44. The function, f(x) = (x2 sgnx)2| 1 1 neNis:
eX +e X
x=0-
(a) 0Odd function : (b) Even function
(c) Neither odd nor even function (d) Constant function

n-1 m
45. Let f(1) =1, and f(n) = ZZf(r). Then Zf(r) is equal to :
r=1 r=1

3m -1 i |

(a) (b) 3™ () 3™ (d)

X -
46. Let f(x) = then fofofo...... of (x)is :

b
, 2
1+x ntimes
X X

X nx
) ——— (b)) —— (© [ J @ ——=
B R tone
r=1

1+(§r]x2 D1

47. Let f:R - R, f(x) = 2x +|cos x|, then f is :

(a) One-one and into (b) One-one and onto

(c) Many-one and into (d) Many-one and onto
48. Let f:R 5 R, f(x) =x3 +x% +3x + sin x, then f is :

(a) One-one and into (b) One-one and onto

(c) Many-one and into (d) Many-one and onto

49. f(X)={x} +{x+ 1 +{x+ 2 +...... +{x+99}, then [f(¥2)], (where {} denotes fractional
part function and [] denotes the greatest integer function) is equal to :

(a) 5050 (b) 4950 (© 41 (d) 14
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50.

51.

52.

S3.

54.

56.

57.

58.

If | cot x + cosec x| =| cot x| +| cosec x|; x &[0, 2n], then complete set of values of xis :
(@ [0 ® (03]

n| 3n 3n| (7= 2]
© (0F]v 3 =) @ (= o] 2

The function f(x) = Ohas eight distinct real solution and f also satisfy f (4 + x) = f(4 -x). The
sum of all the eight solution of f(x) = 0is :

(a) 12 (b) 32 () 16 @ 15

Let £(x)be a polynomial of degree 5 with leading coefficient unity such that f(1) = 5, f(2) =4,
f(3) =3 f(4) =2, f(5) =1 Then f(6)is equal to :

(@ o0 ®) 24 (© 120 (d) 720

Let f:A — B be a function such that f(x) = Vx -2 +v/4-x, is invertible, then which of the
following is not possible ?
@ A=[34) ®) A=[2,3] © A=[2,2V3] (@ [2,2/2]
The number of positive integral values of x satisfying [g] = [l_xl] is:
(where [-] denotes greatest integer function)
(@ 21 () 22 (c) 23 (d) 24
The domain of function f(x) = log[ 1} (2x? + x - 1), where [] denotes the greatest integer
X4+—
; 2
function is :
n B«,) ®) @@ © (—%w)-{%} @ G,l)u )

The solution set of the equation [x]? +[x +1] -3 = 0, where [] represents greatest integer
function is :
@ [-Loull,2 O [-2,-Du,2) () [1L,2) @ [-3,-2)U[2,3)

Which among the following relations is a function ?
2

2
@ x2+y2=r2 :—2+i—2=r2 © y?=4dax ) x? = 4ay

(where a, b, r are constants)

A funciton f:R —> R is defined as f(x) = 3x® + 1. Then f ! (x)is :
@ = ® 14F-1

(©) f! does not exist (d) WFT—I
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10
_J2+x, x20 is eiven by :
59. If f(x) _{4—x, <0 then f(f(x)) is given by
4+x , x20
@) f(f(x))={;‘fj§ v S50 (®) f(f(x”={ x . x<0
e 4-2x , x20
© f(f(x))={4xx : )’:ig (@ f(f(x))={4+2x . x<0
2 =
60. The function f:R — R defined as f(x) = 3_x_i§x_: is:
3+3x-4x
(a) One to one but not onto (b) Onto but not one to one
(c) Both one to one and onto (d) Neither one to one nor onto
61. The number of solutions of the equation e* —log|x|=0is :
@@ o M) 1 © 2 (@ 3
62. If complete solution set of e™ < 4 - x is [a, ], then [a] + [B] is equal to :
(where [-] denotes greatest integer function)
(@ o () 2 © 1 (d 4
63. Range of f(x) = /sin (log, (cos(sin x))) is :
(@ [0,1) (b) {0, 1} () {0} d [1,7]
64. If domain of y = f(x) is x €[-3, 2], then domain of y = f(|[x] :
(where [] denotes greatest integer function)
(@ [-3,2] (b) [-2,3) © [-3,3] @ [-2,3]
65. Range of the function f(x) = cot ™} {-x} + sin " {x} + cos™ ' {x}, where {} denotes fractional
part function :
@ (2.4) ® [%,4) © %, d @ (%, d
3 3x+5
66. Let f:R —{5} - R, f(x)= e Let £, (x) = f(x), f(x) = f(fra(x))forn>2,n eN, then
f2008 (X) + fagoe (x) =
2x%+5 %245 2x% -5 x2-5
c
@ 53 ® 3 © s @5
2 4
67. Range of the function, f(x) = (2% 3)(1 L ), for x > 0is :
x
(@) [0,0) (b) [2,) (© [4,x) (d) [6,x)
68. The function f:(~w, 3] - (0,¢’ ] defined by f(x) = gx’ ~3x"-9x+2 is :
(a) Many-one and onto (b) Many-one and into

(c) One to one and onto (d) One to one and into



69.

70.

71.

72.

73.

74.

75.

76.

V4 - x?

If f(x) = sin{log[ 1 ]} ; X € R, then range of f(x)is given by :
@ [-1,1] () [0,1] © LD (d) None of these
Set of values of ‘a’ for which the function f:R —» R, given by f(x) = x* + (a+ 2) x* + 3ax + 10

is one-one is given by :

(@) (—o,11ul4,x) (b) [1,4] © [1,o) (d) [~o0,4]
If the range of the function f(x) =tan™! (3x2 + bx +¢) is [0, g) ; (domain is R), then :

(@) b2 =3¢ ) b2 = 4c (© b%=12¢ (d) b% =8

Let f(x) =sin™" x - cos™! x, then the set of values of k for which of | f(x) |= k has exactly two
distinct solutions is :

n T n 3n 37t]
£ e v o d i
(@) (0, 2] (b) (0, 2] © [2, 2] (GY) [n, >
Let f:R — R is defined by f(x) = {lnx +(()lc);—1); +10) : i fi If f(x)is invertible, then the

set of all values of ‘b’ is :

(@) {1,2} ®) ¢ © {2,5) (d) None of these

Let f(x) is continuous function with range [-1, 1] and f(x) is defined V x eR. If
e S _ ol f(0]

g(x) = m, then range of g(x) is :
2
@ [0,1] ®) [o, B 1]
e“ -1
2 2
e” -1 —-“+1

©) (d , 0

[0’ e+ 1:| e +1
Consider all functions f : {1, 2, 3, 4} — {1, 2, 3, 4} which are one-one, onto and satisfy the

following property :
if f(k)is odd then f(k+1)is even, k=1, 2, 3.
The number of such functions is :

@ 4 () 8 (© 12 (d) 16
Consider the function f : R —{1} - R -{2} given by f(x) = xLxl Then :
(a) f is one-one but not onto (b) fis onto but not one-one

(¢) fis neither one-one nor onto (d) fis both one-one and onto



77.

78.

79.

80.

81.

82.

83.

84.

If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of

function g(x) = %f(Zx +1) isequal to:

@ [-2 4] ®) [-1, 2] (©) [-3 9] d[-2 2]
4 4
Letf:R - R and f(x) = XX FD XD X2 e g5
x“+x+1
(a) One-one, into (b) Many-one, onto
(c) One-one, onto (d) Many one, into
Let f(x) be defined as :
| x| 0<x<l1
f)=4{|x-1|+|x-2|] 1<x<2
| x-3]| 2<x<3
The range of function g(x) = sin(7(f(x))is :
@ [0,1] ® [-1,0] © {—% ﬂ @ [1,1]
If[x]* -7[x]+10 <0 and 4[y]2 —16y]+7 <0, thex: [x + y] cannot be ([] denotes greatest
integer function) :
@ 7 () 8 © 9 (d) both (b) and (c)
x| _,=x
Let f:R — R be a function defined by f(x) = eX*e_x’ then
e* +e
(@) f(x)is many one, onto function (b) f(x)is many one, into function
(¢) f(x)is decreasing function V x e R (d) f(x)is bijective function
The function f(x) satisfy the equation f(1-x)+ 2f(x) =3xV x € R, then £(0) =
(@) -2 (b -1 (© 0 @1

Let f:[0, 5] [0, 5] be an invertible function defined by f(x) = ax? + bx + ¢, where q,b,c R,
abc # 0, then one of the root of the equation cx? + bx +a = 0is :
(@) a () b (© ¢ (d a+b+c
Let f(x) =x2+Ax+ M cos x, A being an integer and  is a real number. The number of ordered
pairs (A, u) for which the equation f(x) = 0and f(f(x)) = 0 have the same (non empty) set of
real roots is :
(@ 2 (b) 3 (© 4 (@6
Consider all function f:{1,2 34} — {1, 23,4} which are one-one, onto and satisfy the
following property :

if f(k) is odd then f(k + 1) is even, k=1,2 3
The number of such function is :
(a) 4 (b) 8 (© 12 (d) 16
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86. Which of the following is closest to the graph of y = tan(sinx), x > 07?
y
y

@ 1 ®

o
<
x

() d o

o
<
>

87. Consider the function f:R —{1} — R —{2} given by f(x) = ﬁl_ Then
x -

(a) fis one-one but not onto (b) fis onto but not one-one
(c) fis neither one-one nor onto (d) fis both one-one and onto
88. If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of

function g(x) =%f(2x +1)isequal to:

(@ [-2,4] () [-1,2] (© [-39] d) [-2,2]
4 4
89. Let f:R — Rand f(x) = X% *1)2(’:?1* X *2 then f(x)is :

() One-one,into  (b) Manyone,onto  (c) One-one,onto (d) Many one, into
90. Let f(x) be defined as

| x| 0<x<l1
fO) ={[x-1|+|x-2] 1<x<2
|x-3| 2<x<3
The range of function g(x) = sin (7(f(x))is :
@ (0.1 ® 1,0 © [—%ﬂ @ 1,1

91. The number of integral values of x in the domain of function f defined as
f(x)=\[1n|ln|x||+\/7|x|—lx]2—10is:
(@ 5 M) 6 () 7 @ 8
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. 2
92. The complete set of values of x in the domain of function f(x) = ,/ 108 420} ([x]” = 5[x] +7)
(where [] denote greatest integer function and {-} denote fraction part function) is :

(a) (—%,Oju(é-,l)u(lw) ®) 0,1 U(,)
) 1 1 1
(©) (—S,O)U(g,l)u(l,oo) @ (-E,OJU(EJJU(L‘”)

93. The number of integral ordered pair (x, y) that satisfy the system of equation | x + y —4|= 5and
| x-3|+|y —1|=5is/are :

(@ 2 (b) 4 (© 6 (d) 12
x?+ax+1 ;
94. Let f:R — R, where f(x) = *1 Then the complete set of values of ‘@’ such that f(x) s
x“+x+
onto is :
(@) (~o0, ) (b) (-,0) (© (0,) (d) Empty set

95. If A ={1,2,3,4} and f: A — A, then total number of invertible function  f’ such that f(2) = 2,
f(4) =4 f(1)=1isequal to:

(@ 1 (b) 2 (© 3 (d 4
96. The domain of definition of f(x) = log Pl (2x% -7x+9)is : .
(@ R (®) R-{0} (© R-{0,1} (d R-{1}

97.1fA={1,23,4},B={1,234,5,6}and f:A - Bisan injective mapping satisfying f(i) # i, then
number of such mappings are :

(a) 182 (b) 181 () 183 (d) none of these

98. Let f(x) = x% —2x-3;x > landg(x) =1++x+4;x > -4then the number of real solutions of
equation f(x) = g(x) is/are
(@ o ) 1 © 2 ) 4

15

- | Answers | e =

LIb| 2@ 8@ 4® 5@ 6@| 7@ 8/@| 9 (@10 @
11 () | 12.((© | 18, () | 14.|(b) | 15.| @) | 16.[ (@) | 17.|(d) | 18.|(a) | 19.[(d) | 20.| ()
21.| (d) [ 22.((d) | 28.|(b) | 24.| (b) | 25.| () | 26./(b)| 27.|(0)| 28.|(©) | 29.|(®) | 30.| (©
81, @ | 32,0 | 83| (@ | 34.|© | 35.| ) | 36| © | 37.|@ | 38.| @] 39.| @ | 40.| ©
a1 © |42, | 43| @ | 4. 0 | 45| © | 26| 47. ()| 48.| @) | 49. (©) | 50.| (c)
51.| (b) | 52. (0 | 53.|(©) | 54.| @ | 55.| (@ | 56.|®) | 57.|(d)| 58.|(©) | 59.|(2) | 60.| (B)
61| b) | 62.[(0) | 63.] ()| 64.|(b) | 65.[(d)| 66.[(a)| 67.(d)| 68.|(a)] 69.|(a) | 70.| b
71.| © | 72.| @ | 78.| @ | 74| @] 75| © | 76. @ | 77| )| 78.|@)| 79.] @) | s0.| (©
81.| ) | 82./(®) | 83./(a) | 84.| (©) | 85.[ (0) | 86.|(b) | 87.|(d) | 88.|(b) | 89.|(d) | 90.| (@)
91.( (b) | 92.(d) | 93.{(d) | 94.|(d) | 95.|(©) | 96.[(c)| 97.|(b) | 98.|(b) |




2x 0<x<2

; . an - iod 10.In [0, 5], f(x) ={3x% -8 2<x <4.Then:
1. f(x)is an even periodic function with perio [ I sl 4<x<5

f(-13)-f(1) _17
P00 ® m+rein 21
(©) £(5)is not defined (d) Range of f(x)is [0, 50]

2. Let f(x) =|| x* - 4x + 3|- 2|. Which of the following is/are correct ?

(@) f(x) =m has exactly two real solutions of different sign ¥V m > 2

(b) f(x) =m has exactly two real solutions V¥ m e (2,0) U{0}

(¢) f(x) =m has no solutions Vm < 0

(d) f(x) =m has four distinct real solution V m e (0,1)

1-tan (x/Z)J

1+tan? (x/2)

Which of the following statement(s) is/are correct about f(x)?

(a) Domain is R (b) Range is[0, n]

(©) f(x)is even (d) f(x)is derivable in (r, 2r)
4. |log.| x||=|k —1|- 3 has four distinct roots then k satisfies : (where |x|<e?, x  0)

(a) (-4-2) () (4,6) © (e7e) @ (e2e™)
5. Which of the following functions are defined for all x e R ?
(Where [] =denotes greatest integer function)

3. Let f(x) = cos"l[

(@) f(x)=sin[x]+ cos[x] () f(x)=sec™(1+sin? x)
© f(x)= \/g + COS X + COS 2x (d) f(x)=tan(n(1 +|x|))
{ x? 0<x<2
6. Let f(x)={2x-3 2<x <3, then the true equations :
x x23

@ (G- (15)-(3)
®) 1+f|f| f 5 f 3

© fUU@)N=f) d fUfC..... f(4))...)=2012

1004 times ’

2n 5
7. Let f: [_n {]—)[O 4] be a function defined as f(x) = V3sinx - —cosx + 2, then :

@ =¥ ) f10)-p © fl)=5" 19 71
3 o (2 z @ f (2)_?



8. Let f(x) be invertible function and let f~* (x) be its inverse. Let equation f(f T =F10)
has two real roots a and B (with in domain of f(x)), then :
(a) f(x) = x also have same two real roots
() f7(x) = x also have same two real roots

(©) f(x)=f1(x) also have same two real roots
(d) Area of triangle formed by (0, 0), (a, f(a)), and (B, f(B)) is 1 unit

x V3-3x2

9. The function f(x) = cos™! x + cos™ [5 + T], then :

. | 10n . |m Sm
(a) Range of f(x)is [5,?} (b) Range of f(x)is [5,—3—]
(c) f(x)is one-one for x € [—l, ﬂ (d) f(x)is one-one for x € B, 1}

10. Let f:R — R defined by f(x) =cos™! (-{-x}), where {x} is fractional part function. Then
which of the following is/are correct ?
(a) fis many-one but not even function (b) Range of f contains two prime numbers
(c) fis a periodic (d) Graph of f does not lie below x-axis

11. Which option(s) is/are true ?
(@ f:R-R, f(x)= el —e > is many-one into function

(b) f:R — R, f(x) = 2x +|sin x| is one-one onto

2
(©) f:R->R, f(x) =x2_+4x+_30 is many-one onto

x“-8x+18

2x%-x+5 . 2
d) f:R >R, f(x) =———— is many-one into
G f 7x% +2x+10

12. If h(x) =[1nf}+[ln %}, where [] denotes greatest integer function, then which of the
e

following are true ?
(a) range of h(x)is {-1,0}
(b) If h(x) = 0, then x must be irrational
(©) If h(x) = -1, then x can be rational as well as irrational
(d) h(x)is periodic function
3 .
13. - X 3 xeQ , then:
3. I f(x) {—x3 : xeQ
(@) f(x)is periodic (b) f(x)is many-one
(¢) f(x)is one-one (d) range of the function is R
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14. Let f(x) be a real valued continuous function such that
£(0) = % and f(x+y) = fCOf@-y) + F)f@a-x) ¥V xy R,

then for some real a :
(@) f(x)is a periodic function (b) f(x)is a constant function
cos x

© fx) =§ @ fo) =%
2x 0<x<2

15. f(x)is an even periodic function with period 10.In [0, 5], f(x) ={3x? -8 2<x <4.Then:
10x 4<x<5
- f(-13)-f(1) _17
(@ f(-4)=40 (b) D+ 1) 21

(c) f(5)is not defined (d) Range of f(x)is [0, 50]
=X
16. For the equation le = A which of the following statement(s) is/are correct ?
+Xx

(a) when A e (0, ) equation has 2 real and distinct roots
(b) when A e (—x,—e?) equation has 2 real and distinct roots

(c) when A € (0, ) equation has 1 real root
(d) when A e (—, 0) equation has no real root
17. For x e R™, if x,[x],{x} are in harmonic progression then the value of x can not be equal to :
(where [] denotes greatest integer function, {} denotes fractional part function)
@ I/% tan * ®) % cot 2 © % tan (d) % cot
The equation || x —1|+a|=4,a €R, has :
(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a e (—0,-4)
(c) 2 distinct real roots for |a|< 4 (d) no real roots for a > 4

19. Let f,(x) = (sin )™ + (cosx)V™, x e R, then :

18

@) f,(x)>1forall x G(an, (4k + 1)2), kel

(b) fa(x)=1forx=2km kel
(© fo(x) > f3(x)for all x e(ka (4k + l)g), kel

(d) f3(x) 2 f5(x) for all x e(?.kn, (4k + 1)%), kel

(Where I denotes set of integers)



Function

P 19
AL vk Ve RS

20.

21.

22.

23.

24.

2 .
If the domain of f(x) = 1 st [loga [%H where, x > 0is [, b] and the range of f(x)is[c,d],
T

then :
(a) a,b are the roots of the equation x*-3x3-x+3=0

(b) a,b are the roots of the equation xt-x3+x2-2x+1=0
(© a®+d®=1
d) a?+b%2+c?+d%=11

2x+1 + 4x+5 =3x—1 —
3 2

The number of real values of x satisfying the equation ; [ 3

greater than or equal to {[] denotes greatest integer function):
(a 7 (b) 8 (© 9 ‘ (d) 10

Let £(x) =sin® = |+ cos®| X |. If £ (x) denotes n™ derivative of f evaluated at x. Then which
4 )1t

of the following hold ?
@ fHO=-2 ® o= © f”m(’—z‘] =0 @ f 2°”(§J =

| w

Which of the following is(are) incorrect ?
(a) If f(x) =sinx and g(x) = In x then range of g(f(x)) is [-1,1]
) Ifx?+ax+9>xVxeRthen-5<a<7
1
(© If f(x) = (2011 - x2012) 2012 then £(£(2)) =%

x2+4x+30, .
—;———__ is not surjective.
x“-8x+18

If [x] denotes the integral part of x for real x, and

1M 111 111 3 1 199
Sl | b {Sc [ o= s |2 52| i
[4] [4 200] [4 100] [4 200] +[4+200]the"

(d) The function f:R — R defined as f(x) =

(a) S isa composite number (b) Exponent of § in [100s 12
(¢) Number of factors of S is 10 (d) *c, is max whenr =51

B it S0, SRRt

Answers] RS

1.
7.
13.]

TR

(abd) | 2| (ab0)
ad | 8| (b0
(c,d) 14.| (a,b,0)

©d [ 4 @b | 8 (@bo| 6 @becd
: (b,c) |10.| (a,b,d) | 11.| (a,b,d) | 12.| (a,c)
18, a,b,d) 16, O, d) | 17, (@ c,d) | 18.] 3, b, ¢, &)
. (a, b, ) '32"3.‘; (a,c,d) | 28, a,b) §4. (a, b)

19,

(a,b) | 20, (ad)
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Q_Exercisea : Comprehension Type Problems L ¥

Paragraph for Question Nos. 1 to 3
Let f(x) = log ) [x]

8(x) =log ,y {x}
h(x)log,{x} . .
where [ ], { } denotes the greatest integer function and fractional part fucntion respectively.

1. For x € (1, 5) the f(x) is not defined at how many points :

(@ 5 (b) 4 (0 3 (d 2
2. If A ={x: x € domain of f(x)} and B = {x : x e domain of g(x)} thenV x € (1, 5), A - B will
be :
(@ (2,3) () (1,3) © Q2 (d) None of these
3. Domain of h(x) is: '
(@ [2 ) (b) [1, ) (©) [2 wo)-A{I} (d R* —{I}

I denotes integers.
Paragraph for Question Nos. 4 to 6
0is said to be well behaved if it lies in interval [0, g] . They are intelligent if they make domain

of f + g and g equal. The values of 6 for which h(6) is defined are handsome. Let
i f(x):Jexz—z(ez—3)x—1ze,g(x)=1n(x2_49),

0
h(0) = lnl;[4coszt dt - 92}, where 0 is in radians.
0

4. Comoplete set of values of 8 which are well behaved as well as intelligent is :

3 7 [5 ] (6 =
(a b 2z bk
) [4 2] ®) 5’ sJ & 16° 2] @ L7’ 2}
5. Complete set of values of  which are intelligent is :
[1 6] 1
@[S, 7] ) o,f] o [1,8 oLz
79 3 © 1477 @ 12’2
6. Complete set of values of @ which are well behaved, intelligent and handsome is :
@ (o,l'} ® [2.1] o [3.1] 3
> 72 (©) 22 (d B



Function 21

10.

11.

12.

130

14.

Paragraph for Question Nos. 7 to 8

Let f(x) =2-|x-3|,1<x < 5and for rest of the values f(x) can be obtained by using the
relation f(5x) = o f(x) V x € R.

. The maximum value of f(x)in[5%,5%] for a = 2is :

(a) 16 (b) 32 (c) 64 (d 8

. The value of f(2007), taking o = 5, is :

(a) 1118 (b) 2007 (c) 1250 (d) 132

Paragraph for Question Nos. 9 to 10
An even periodic function f:R — R with period 4 is such that

_|max.(|x|,x*) ; 0sx<1
) [ X ; 1sx52

. The value of { f(5.12)} (where {-} denotes fractional part function), is :

(a) {f(3.26)} (b) {f(7.88)} (© {f(2.12)} (d) {f(5.88)}
The number of solutions of f(x) =|3sin x| for x e (-6,6) are :
(@ 5 (b) 3 () 7 d 9
Paragraph for Question Nos. 11 to 12
_2|x|-1

Let f(x) = —y
Range of f(x):
@ R-{3 (b) (-oo, %] V@ ® © (-2, %] U2 ©) @ R
Range of the values of ‘k’ for which f(x) = k has exactly two distinct solutions :

@ (-2, 1 ®) (2,1 © (o -g] (@ (-, -2)

Paragraph for Question Nos. 13 to 14

Let f(x) be a continuous function (define for all x) which satisfies
F300) -5£2(x) +10£(x) 122 0, f3(x) - 4f(x) + 32 0and f3(x) - 5f(x) + 60

If distinct positive number by, b, and by are in G.P then f(1) + In by, f(2) + Inb,, f(3) + Inb,
are in :

(a) AP (b) G.P (c) HP (d) A.G.P

The equation of tangent that can be drawn from (2, 0) on the curve y = x? f(sinx) is:

(@) y =24x+2) () y=12(x+2) (© y=24x-2) (@ y=12(x-2)
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Paragraph for Question Nos. 15 to 16

Let fi[2,0)—>[Lw) defined by f(x)=2°"*" and g:[g,n]—)f\ defined by

2(x) = S{nx+4
sinx -2

be two invertible functions, then

15. f'l (x) is equal to

(@ \/2+,/4—log2x (b) \/2+,/4+log2x (©) 4+2+1og,x (d) {4—2+]og, x

16. The set ‘ A’ equals to
(@ [52] (b) [-25] (© [-52] @ [-5-2]

i
o

L] 2/@| 8@ 4@
11| (b) | 12,/ (2) | 8. (2) | 24.| () | 15.




Function

lmmm : Matching Type Problems

1. If x,y,z €R satisfies the system of equations x +[y]+{z} =12.7, [xX]+{y} +z = 4.1 and

{x}+y+[z]1=2

(where {} and [] denotes the fractional and integral parts respectively), then match the

following :

A) [{x}+{y}= (029) 7.7
(B) [[2]+[x]= «Q 1.1
(€) |x+{z}= (R) 1
D) |z+[y]-{x} = (S) 3
M 4 |

2. Consider ax* + (7a - 2b) x> + (12a - 14b —¢) x% - (24b + 7¢) x + 1 -12¢ = 0, has no real roots

andfl(x)=‘/1°g(ﬂ+¢)(ax4 +(7a-2b)x3 +(12a—14b—c) x2 —(24b + 7¢) x + 1 - 12¢)

JEJ—sgn(l +ac+b?)

f2(x)=-2+2log 1 cos(tan'l (sin (n(cos(n(x + %)))))) . Then match the following :

T

Domain of f; (x)is

Ty AT S
"> ./
5 Column-il

Aa) P) [-3,-2]

(B) | Range of f,(x) in the domain of f; (x) is Q) [-4,-2]

(C) | Range of f,(x)is (R) (~o0, )

(D) | Domain of f,(x)is (S) (—o0,—4] U[-3, )
(T) [0, 1]

3. Given the graph of y = f(x)
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24
®) |y =f(2x) ((0)] / I
=10 T 2
©) |y =-2f(x) (R) ]
-1/2 0 1;2 1
D) |y =1-f(x) (s) /
0 1
4.
(A) | f(x) =sin? 2x - 2sin% x (P) | Range contains no natural
' number
B | ¢x)= 4 (sin"? (sin o)) (Q) | Range contains atleast one
m : integer
Q) | f(x)= J/In(cos(sin x) (R) | Many one but not even
function
(D) o x4l (S) | Both many one and even
f(x) =tan [m} function
S (T) | Periodic but not odd function
5.
% columnd’ . T T
If | x? -x|2 x? + x, then complete set of| (P) (0, )
values of x is
(B) | |x+y|>x-y, where x>0, then|(Q) (=, 0]
‘complete set of values of y is
© g ,‘-;;jg«!: 2% 2log;(x?), then complete set oj (R) [-1,)







