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DAILY PRACTICE PROBLEMS

Topic :-RELATIONS AND FUNCTIONS

1 (<)

Given, f(x) = x5 —1
Letxy, x2, €ER

Now, f(x1) = f(x2)
= x—-1=x3-1
= xi=x3

= X1=X2

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

Hence, it is a bijection.

2 (d)

Given f(x)=|[x
Now, f( () =
And g( ( ) =

and g(x) = |x|
)

]
f3) =

PR

3 _co_
- f(x)_T

For f(x) to be defined —1 <x <1and [x] # 0=>x &[0, 1)

~ Domain of f(x) is [
4 (9

—1,0) U {1}.

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

9(0) =5h(x) = 2" *and u(x) = 7=
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 (2,0) =¢
5 (b)

Given, 2f(x) +f(1 — x) = x* (D)

Replacing x by (1 — x), we get
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2f(1—x) + f(x) = (1 —x)?
= 2f(1—x) +f(x) =1+ x* —2x ..(iD)
On multiplying Eq. (i) by 2 and subtracting from Eq. (ii), we get

2 oy
3f(x) = x? + 2x — 1= (x) = %

6 (d)

f(x)=a+ bx

~ fif(x)}=a+ b(a+ bx) =a(l + b)b*x
= fIAfN = fla(l + b) + b*x} = a(1 + b + b*) + b3x
ff)=al+b+b*+..+b7 ) +bx

=a(l;)__11)+b'x
7 (b)
We have,
x—1
f()=x+1
f(x)+1 2x
f(x)—l —2
_f)+1
S 1-f(®)
2[f(x)+1]_
. _2x—1 1—f(x) _3f(x)+1
=T (f(x)+1)+1_f(x)+3
1—-f()
8 (@)

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

~ f()=f(0)and f(=2) = f(=2+2) = f(0)
Now, f(0)=f(—2)=—f(2)=—f(0)
=2f(0)=0= f(0)=0

~ f@)=fR2)=f(0)=0

9 (c)

1
We observe that 736 is not defined for x =+ 6

Also, [logg. 4( 5) is a real number, if

x—1 <1
x++5"
x—1 x—1
=0< and <1
x+5 x+5

6
=>(x—1)(x+5)>0and1——5S1
6
=< 50rx>1)and——5_0
=2>(x<—-5orx>1)andx+5>0
=>(x<—-5orx>1)andx>—-5

0<
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Hence, domain of f(x) = (1,00) —{6}
10 (b)

Given, f(x) = log; (logs(logs x))

We know, log, x is defined, if x > 0

For f(x) to be defined.

logslogsx > 0,logax >0 and x>0

= logyx> 30=1x>4"=1andx>0
= x>4,x>1landx>0

= x> 4
11 (c)
We have,

—3x+9, ifx<?2
x—3, if2<x<3
f)={x_1 if3<x<4
3x—9, ifx>4

—3x+6, ifx<1
x—2, ifl<x<?2
~g)=flx+1)= x, if2<x<3

3x—6, ifx=>3
Clearly, g(x) is neither even nor odd. Also, g(x) is not a periodic function
12 (b)
We have,
f :[2,0)—B such that f(x) = x> —4x+5
Since f is a bijection. Therefore, B = Range of f
Now,
f(x) =x*—4x+5=5= (x —2)? +1 for all x € [2,00)
=f(x) = 1 for all x € [2,00)= Range of f = [1,00)
Hence, B = [1,0)
13 (d)
Given, R = {(x, y):4x + 3y = 20}.

Since, R is a relation on N, therefore x, y are the elements of N. But in options (a) and (b) elements
are not natural numbers and option (c) does not satisfy the given relation 4x + 3y = 20.

14 (b)

Since the function f:R—R given by f(x) = x® +5 is a bijection. Therefore, f~! exists

Let f(x) = y. Then,

x345= y

S>x=y -5 [vfx)=yex=f1)]
Hence, f~1(x) = (x — 5)/3

15 (a)

We have,

f(x)=x,g(x) =|x| forall x R

Now,

[d(x) — FCD]* + [d(x) — g(x)]*=0
=d(x) — f(x) =0and dp(x) — g(x) =0
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=>¢(x) = f(x) and ¢(x) = g(x)
=>f(x) = g(x) = d(x)
But, f(x) = g(x) =x,forallx >0 [~ x| = x forall x = 0]
= ¢(x) = x for all x € [0,00)
16 (b)
Since f(x) is defined for x € [0, 1]. Therefore, f(2 x + 3) exists if
0S2x+3£1=>—§£x£—1:x€ [—3/2, —1]
18 (a)
fog(—1) = flg(—1)}
=f(=7)=5—49 = —44
19 (a)
We have,

Xz —XZ

f(x)= % forallx eR
e¥ +e7*

Clearly, f(—x) = f(x) forallx € R
So, f is a many-one function

Also, e >e >0

So, f(x) attains only positive values
Consequently, range of # R
Hence, f is many-one into function
20 (c)

Letx, y € N such that f(x) = f(y)
> X*+x+1=y*+y+1

= (x—y)x+y+1)=0

= x=yorx=(—y—1)¢N

=~ f one-one.

Also, f is not onto.

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