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1. @@ 0Odd extension of f(x) in (0, o) can be obtained by replacing x
Any relation from A to B will be a sub set of A x B. Now by -x and multiplying throughout by -ve sign.
total elements in A x B is equal to mn. That implies that| 11. (c)
number of non-empty subsets of A x B is equal to 2" — 1. For domain point of view, 0 < x>+ x +1 < 1. butx>+x + 1 >
mn . 3 Y -
Thus there are 2 1 relations. . V3 _ e A
2. (b) - ; <sin (W +x+1) <™
We must have
5 12. (c)
2{x}"=-3{x}+1>20= {x} >1lor {x} <12 _
[x*+x%+1)
Thus we have 0 <{x} <1/2 log| = . 8 = = log (x* - x + 1), which is neither odd nor
| X“+x+1 |
=X c Eﬁ |"Ii——1-],n€I. i
2 even.
3. (© 13. (b)

We have 1 > cosx > -1

27
X |
— 2> 208X > -2 For f(x) to be odd, al | should not depend upon the value

=3>1-2cosx > -1 of x.
: 2
= bt (-00, -1]U [l, ):] Slnc_“f < [-4,4] = 0<x°<16
1-2cos X 3 %27 '
4. () = i|a'!!:01f|a|>16
Clearly the domain of the function is [-1, 1]. We know that = a e (-0,-16) U (16, o)
[ n n ]
tan"'x € [-Z, 2| for 14. (¢
L 4" 4] f(x) + 2f(1 -x) = x> + 1
x € [-1, 1]. Thus range is [= om ll Replacing x — (1 - x) we get; (1 - x) + 2f(x) = (1 -x)*+ 1
4 4 = f(1-x)+2f(x)=2+x*-2x

5. (0
tanx :

) ) ) ) ) ) From these equations we get f(x) = J,(x2 -4x +3)
Period of sin’!(sin x) is 2. Period of €™ is x. Thus period of N

f(x) = L.C.M. 2, 1) = 2t 15. (@) -
6. (d We must have 1< 1095 | lﬂ |1<1
v.d '
Period of .+ is 1. Period of sin {x} is 1. e (N1
2.. | = < 005 | < 2
Period of sin ' (y/cos x) is 2 7t where as R ,
Sin"!(cosx?) is non-periodic. =352 )" >1=x<8
7. (d) = Xe (-8, ~1JU1 V8)
Periodic functions may not be bounded e.g., tanx, cotx. 16. (c)
8 (o) ; 20 =2 _2¥52.-2">0=2%<2 = x<1
U] =0
f(f0)= 304~ X ,x#0,1 17. & | . |
X Putting x = 0, y = 0 in the functional equation we get 2f(0) =
x-1_4 ) 2£%(0) = f(0) = 0, 1. But if f(0) is equal to zero then f(x) = 0
X)) = =5 "wr f(x), x= 1,0 Vv x e R. Thus f(0) = 1. Now putting x = 0 in the functional
X equation we get, f(y) + f(-y) = 2(0). f(y)
9. = f(y) = f(-y). Thus f(x) is even.
[x’ L (M o 8 ol v [ 3l ) 18. (a)
2] 2" ) 2] _ [248(0) . f(x)20
Thus for domain point of view. f(f(x)) = '|_ 2-f(x) , f(x)<0
x2 _11_0_ s ‘-xﬂ ?_-]-::1,0 Since f(x)>2VvxeR
2 g | 2] l4+%x ., x20
= f(x) = sin"(1) + cos™(0) =N = 14-x | x<o0
or sin'(0) + cos!(-1) '
= f(x) = {n}

10. (d)
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19. (b)

L
y=2 \x\l/"\

__4%_

f(x) = [x] + [2x] + [3x] + .... + [nXx] — (X + 2x + 3X + ....nX)
=-({x} + {2x} + {3x}+.....+ {nx})

21. (¢)

Since x e [0, nt] . Thus range is

Period of fx) = L.C.M. (1.2, 1 1)1
20. (¢)
( 1 < < 1
im‘ 0<x< 8
Clearly f(x) =1 x2 ; <x <1
E_ !3 : x>1
y=x
| v=y*
|I J’// x
4
4
A
& :
’// Y =84
0o vl =
TR
g

f(x) = [sinx] + [cosx] + [tan~'x]. We get

e T 3 . Bz
-$~—-«¢+o-_—+— it S 2 --|4—_; afaas
O n O
1‘\, 2 T P _1‘4; -
[sin x} [cos x]
|
1+ e £
| :
S decd =
[tan  x]
1 x=0
':0 O<x<tani
|1 tan1<x<n/2
[2 X=mnl2
f(x) =+
() '!O C nl2<x<m
(-1 , m<x<3n/2n
o 3n/2<x<2n
!-.2 X =2n
Thus range of f(x) = {-1, 0, 1, 2}.
22. (d)
o anmE = Cx]
f(x) = t[sinx] +| sin +... +|sin=|
2 | 2 | | n |

P

23.

24.

25.

26.

27.

28.

29.

Clearly g(x)=(2] +2] +[&] -1 isa

decreasing function and _l--”_'”l g(x) = _1, g(x) = o

also g(0) = 1. Thus f(x) = 0 has exactly one root.
(d)

The function in (a) is periodic with period 1 and the function

in (b) is also periodic since f (x + r) =f (x) for every

rational 7. The function in (c) is equal to and thus

| sin x |
has period T.
All are periodic. In'b' there is no period.
(b)
The given function is f (x) = X 1 -L.
1+ x 1+x
Hence its range is [0, 1) which is a subset of [0, o). Also the
function is one-one
(©)
xX+1 _ 1]
x?+2 X% +2

Now, 2 <x*+2 <o forall xeR

Here,

1 -1

— 2> >0 -—< <0
= 27 X242 ZT2 %12

l<1— <1 £<sin‘1(1— 1 ]<£
= 2 X2 +2 :6_ X2 +2 2
(a)

Clearly period of |sin 2x| = /2 and period of |cos 8x| = n/8.
Now L.C.M. (n/8, n/2) = n/2 = Period of the given function
is /2

(b)

f(x) = \/5 sinx - cos X +2 =2 sin [X—%] +2.

Since f(x) is one-one and onto, f is invertible.
Now fof (x) = x

-2 sin [f-1(x)_%] +2=x= sin (‘”(X)—%j = g -1
= f!(x) = sin™! (;—1]+g,because %—1 <1forallx e
[0, 4]

(b)

For f(x) to be defined log;o(1+ x*) > 0
=1+x*>10=1orx>>0= x e (0, )
(©

fog = f(g(x)) = [sin x| = +/sin” x -

Also gof = g(f(x)) = sin® \/x .
Obviously, /sin? x = 4/g(x) and sin® \/x = sin*(f(x))

i.e. g(x) = sin’x and f(x) = \/;
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a =X _ X X _
(a) flex) = (—x) & 1 :_x(l a’) :x(a 1) = f(x) So, Itis an
X a*+1 1+a* (@* +1)
Here |SIN—| is a periodic function with period 2x and |cosx| .
2 even function.

31.

32.

33.

34.

35.

36.

is a periodic function with period r.
Therefore period of f(x) is 21

(©)

Letf, = Iogy(5x
4
—X

5x — x?
Clearly f; is defined for log y[ 2 J >0
4

_y2
XJ and f, = °C,.

5x — x2
4

2 2
o XX and XX

=0< <1

=x(x-5)<0and x*-5x+4>0

=x€ (0,5) andx € (-0, 1]U[4, ©)

= fj is defined for x € (0, 1] U [4, 5) and f; is defined for x
€{0,1,2,3,4,5,6,7,8,9, 10} = f(x) is defined for x € Dy,

M Dy ={1, 4}
(©

; _5_3_ 2
x1—1>r§1+f(X)_5 3=2 and xl_l)m,f( EZI
(d)
LHL.= ll{no'f(X)_l;]Tf)f(l h)—11m3(1 h)

= lim(3—3h)=3—3.0 =3

RHL = lim f(x )—Aingf(1+h):ylliﬁrr&[5—3(1+h)]

x—1+0

=1lim(2-3h)=2-3.0=2
h—0

Hence )1(1_r)r11f (x) does not exists.
(d)
f(x)=acos(bx +c)+d e (D)

For minimum cos(bx +c)=-1

from (i), f(x)=-a+d=(d-a),

for maximum cos(bx +c) =

from (i), f(x)=a+d=(d+a)

~.Range of f(x)=[d-a,d+ad]..

(b)

f(x) = logbc+¥x? +1) and f(—x) = ~logbc +/x? +1) = ~f(x) -
so f(x) is an odd function.

(b)
Tn option (a), f(-x) = a*+1 1+a* a*+1

Ca*-1 1-a* a*-1

= —f(x) So, It

is an odd function.
In option (b),

WWW.ig

In option (c), fl-x) = 2% = f(x) So, It is an odd
+a
function.
In option (d), f(-x)=sin{-x)=-sinx =—f(x) So, It is an odd
function.
37. (b)

x) = sir(log(x +V1+x? ))
= f(-x) =sin[logéx +V1+x?)]

x/1+x + X)
f(=x) = sinlog (V1 +x? — x)~——=_"=
- g{ (W1+x® +x)

= f(—x)=sinlog{ }
(x+ 1+x

fl=x) = sir{log(x +v1+x? )’1}
— f-x) = sir{—log(x +41+x? )}
= fl=x)= —sin[log(x +V1+x? )} = fl=x) =—f(x)

f(x) is odd function.
38. (a)

flx) = 2cos%(x ) —2cos(%—%]

Now, since €o0s X has period 27 = cos(%—zj has period

3
2z
i
3
= 2 == =
605[3 3] has period =67.
39. (b)
. \/2— (1-cos4x)
Here | sin2x |= Vsin“ 2x = —s
Period of cos4x is %.Hence, period of |sin2x | will be
z
2
Trick : * sinx has period =27 = sin2x has period
2%
=—=7
2

Now, if f(x) has period P then | f(x)|has period %
= |sin2x| has period = %
40. (a)

Given, f(x) is an odd periodic function. We can take sinx,

which is odd and periodic.
anam.com
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Now since, sinx has period =2 and f(x) has period = 2.
So, flx)=sinwx) = f(4)=sin@dz)=0.
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