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Topic :-RELATIONS AND FUNCTIONS

1 (a)
Here, Y ={7, 11, ...,00}

Let y=4x+ 3:>¥
Inverse of f(x) is

_y—3
2 (b)
We have,

flx) = \/cos( sinx) + \/sin( cosx)

We observe that f(x) is not defined in (1t/2, 3 ©/2) and it is aperiodic function with period 2 m. So,
let us consider the internal [ — /2, /2] as it domain. Further, since f(x) is an even function. So, we
will consider f(x) defined on [0, /2] only.

Clearly, r/cos( sinx ) and ~/sin( cos x ) are decreasing functions on [0, /2]
T
Range (f) = [f(z),f(O)] = [\cos 1,1 + V/sin1]

4 (9

We have,

logx > 1 forall x € (e,)

=log(logx) > 0 for all x € (e,»)

=f(x) —log[log(log x)] € (— o0,00) for all x € (e, ©)
Also, f is one-one. Hence, f is both one-one and onto
5 (a)

Given, f(x) = x* =3

Now, f(—-1)=(-1)?-3=-2

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

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

Now, f(0)=0%2—-3=-3

= fof (0)=f(-3)=(-3)’-3=6

= fof(0)=f(6)=6>—3=233

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

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

= fofof(—1)+ fofof(0) + fofof(1)=—2+33—-2=29
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Now, f(4+/2) = (44/2)* =3 =32 -3 =29

6 (b)

For any x,y € R, we observe that
X—m y—m

f=f= = Sx=y

xX—m y-—n
So, f is one-one

Leta € R such that f(x) =«
xX—m m—n«a
= a=>Xx =

=
X—n l1—«a

Clearly, x € R for a = 1. So, f is not onto
Hence, f is one-one into. This fact can also be observed from the graph of the function

7 (b)

We have,

D(f) =Rand D(g) = R — {0}

~ D(h) =R — {0}

Hence, h(x) = f(x)g(x) = x X % =1forallx € R — {0}

8 (b)

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

We have, f(x) = 2*
n+1

f(;l(:l_)l) = 2 —=2forallneN

Hence, f(0), f(1), f(2),... are in G.P.

10 (d)

We have,

f(sinx) —f(— sinx) = x? —1 forall x €R ...(J)

Replacing x by —x, we get

f(— sinx) —f(sinx) = x> —1 ...(ii)

Adding (i) and (ii), we get

2(x*—1)=0=2x=+1

nxt—2=1-2=-1

12 (d)

For f(x) to be defined

—1<log,x<1 [+ —1<sinTlx<1]

= %stz

13 (a)

We have,

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

~g(f(x) = f(g(x)

=g(xD) < f([xD=[lx[] < [[]]

Clearly, [|x]|] = |[x]| forall x € Z

Let x € (— ,0) such that x € Z. Then, there exists positive integer k such that
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—k—1<x<-—-k
sx]=—k—1landk<|x|<k+1
=|[x]|=k+ 1land[|x]|] =

=[lx] <[]l

Hence, [|x]|] < ||x]|| forallx € Z U ( — o0,0)
Le.{x€R:g(f(x)) = f(g(x))}=Z U (—,0)

14 (d)
-f(3x+x3) f( Zx)
T\ + 32 1+ x2

3

1_I_(3x+x2) L4 _2x

| 1+ 3x | 1 + x2

8 1 3x + %3 g 1— 2x

T \1 4322 1+

Il
)
o

() -]
log (1) = £ (o)

15 (d)
Clearly, f(x) is defined if
= logyglogyg ... logipx >0

—-(n—1) times«

log;o log; ... logy x> 1
—>
(n - 2) times

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

+(n—2) times
=x>1010"
=
Thus, domain of f = (101010
16 (a)
— cin—1 x
Let y =sin [logg> (5)]

= —1S10g3(§)ﬁl

2) times

)

’—‘wlr—t

= <z <3
3

> <x<9

17 (d)

Since, f(x)=,—"=+ logio(x® — x)

For domain off(x),
x3—1>0,4—x*>#0)

= x(x—1D(x+1)>0and x #+ 2
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= x€(—=1,0)U(1,0), x#*+2
- + - +
-1 0 1
= x€(—1,0U(1,2)U (2,
18 (c)

The given data is shown in the figure below
X Y

®
C o

1 N\fB
Since, f'(D)=x
= f(x)=D

Now, if BcX,f(B)cD

=  f(f(B)=B

19 (b)

Clearly, f(x) is an odd function
20 (c)

We have,
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A B B C A B B B B D
Q 11 12 13 14 15 16 17 18 19 20
A B D A D D A D C B C

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



