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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 2 Relations and Functions

Miscellaneous Exercise

-

S D=x=3
1. The relation [ is defined by f(x|=+ . The relation g is defined
S [3x 3=x=10
X D=Ex=2 , . , .
by g|x|=+ . Show that / is a function and £ is not a function.
R 5 s 2=x=10

LS

Ans. Given: f|x)= ¥ 0=x=3and
flx)=3x 3=x=10

At x=3. £(3)=(3)" =9and
F(3)=3x3=9

It is observed that f | x| takes unique value at each point in its domain [0, 10]. Therefore,

1 is a function.

Now, g|x|=x" 0=x=2and

Therefore, g (x| does not have unique value at = 2.

Hence, g x| is not a function.
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F(LY)=£(1)
(1.1-1)

2.1f #(x)=x". find

Ans. Given: f(x)= x°
At x=11 f£(1.1)=(1.1)" =121
and f['_l_'lz['_l_]: 1

Sy =f(1) 121-1 0.21

. : _ 91
(1.1-1) 0.1 0.1
I I
3. Find the domain of the function f[' ) = lﬁ +2x+1 -
S xT —EBx+12
I I
Ans. Given: f( x| = -‘: +2x+1
0 xT—8x+12

[ x) is a rational function of

S [ x) assumes real values of all x except for those values of x for which
x' —8x+12=0

= (x—6)(x=2)=0

= x=2.6

.. Domain of function = R - {2, 6}

4. Find the domain and range of the real function / defined by f [' xl=+fr—1

Ans. Given: f(x|=~/x—1. f(x) assumesreal valuesif x—1=0 = x=1

= x & |:1=:::_]
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-.Domain of f'( x| =|:1= x|
For x=1 f(x)=0

.. Range of f ['_ _T_'l = all real numbers = 0= [[l :a::|

5. Find the domain and range of the real function f defined by f|x|= |J:—l|_

Ans. Given: f( x| =

x— 1|

The function f ['_ J:_'I is defined for all values of x.
~.Domain of f(x) =R

When x =1, [x—1l=x-1>0

When =1, |x=1|=0

When v« 1, [x—1|l=—x+1=10

2
6.Letf = ¢ (z,—— ) : £ € R} be a function from R into R. Determine the range off.
1422

Ans. Here f(z) = %12
2

1422

Puttingy =
= y+yx? = 22
= z?(1-y) =y
= x2 =

Y
1-y

Now, z will be real if 1i_y > ()
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= L <0

y—1
=-0=y<l
=-1[0.1)

~.Range f'( x| :[[ll_']

7.Let f.g:R — R be defined respectively by f(x)=x+Lg(x)=2x-3.

Findf+g=f—gand£.

o

Ans. Given: f(x)=x+1 and g(x)=2x-3
Now, (f+g)(x)= flx)+g(x)=x+1+2x—3=3x-2

And (f-g)(x)=flx)-g(x)=x+1-2x+3=—x+4

(f), . Flx)  x+1 3
A —|x|= — = T E—
nd [gl['l' gl x| 21’—3'1;2

_

8.Let f=1{(1.1).(2.3).(0.-1).(-1-3)} be a function from Z to Z
defined by /(x| = ax+ bfor some integersa.> Determinea.b.

Ans. Given: f(x|=ax+ b and
£={(11).(2.3).(0.-1).(1.-3)}
= f(1)=Lf(2)=3.f(0)=-Lf(-1)=-3

Now f(1)=1=gxl+b=1
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And f(2)=3=ax2+bh=3
= 2a+b=3 .o, (i)

Solving eq. (i) and (ii), we geta =2 and s =-1

9. Let R be a relation from N to N defined by R =
((a.b):a.b=Nanda=>b"}.Are the following true:

(1)(a.a)= Rfor alla N

(ii)(a.5 )= Rimplies|b.a)= R

(iii) (a.5 ) =R, (b.c)eRimplies|a.c) =R
Ans. Given: R = [l’_c:n blra.beNanda= b:}
(1) No, (3, 3) R because 3 = 3*

(ii))No, (9,3)= Rbut (3,9)z R
(iii)No, (81,9)= Rand (9,3) € R but (81,3)= R

10.LetA={1,2,3,4},B={1,59, 11, 15, 16} and /= {(1, 5), (2, 9), (3,
1), (4, 5), (2, 11)}.-Are the following true:

(1) / is arelation from A to B.

(ii) / is a function from A to B.
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Justify your answer in each case.
Ans. (1) Here A={1,2,3,4}and B={1,5,9, 11, 15, 16}

~-4=8 ={1, 1), 1, 5), (1,9), (1, 11), (1, 15), (1, 16) ,(2, 1), (2, 5), (2, 9), (2,
11),

(2, 15), (2, 16), (3, 1), (3, 5), (3, 9), (3, 11), (3, 15), (3, 16), (4, 1), (4, 5),
4,9), (4, 11), (4, 15), (4, 16)}

; =11, 5),2,9), G, 1), 4,)5), 2, 11)}

Now, (1, 5),(2,9), (3, 1), (4, 5), (2,11)= 4=

.- fis a relation from A to B.

(i) f is not a function because (2,9) € f and (2,11) € f

11. Let / be a subset of Z =Z defined by f ={(ab.a+5):a.b=Z}.Isf a
function from Z to Z? Justify your answer.

Ans.-We observed that1x4 =4 and2=2 =4
= (1«4, 1+ 4] fand (2x2, 2 + 2) = f

= (4,5)=f and 4,4)= f

It shows that / is not a function from Z to Z.

12.Let A={9, 10, 11, 12 13} and let / : A — N be defined by 7 (#) =
the highest prime factor ofz. Find the range of /-

Ans. Here A = {9, 10, 11, 12, 13}
For n=9, f(9)=3

[ --9=3x3 and 3 is highest prime factor of 9]
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For n=10, f(10) =5

[ --10=2x5 and 5 is highest prime factor of 10]
For n=1L f(11)=11

[ --11 = 1x11 and 11 is highest prime factor of 11]

For n=12, f(12) =3

[ --12=3%3x2 and 3 is highest prime factor of 12]
For n=13, /(13) =13

[ --13=1x13and 13 is highest prime factor of 13 ]
~. Range of / =1{5, 11, 3, 13}

={3, 5,11, 13}
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