Miscellaneous Exercise

2 <y<
The relation f is defined by f (x) :{x , 0<x<3

3%, 3<x<10
x>, 0<x<2
3%, 2<x<10
Show that f is a function and g is not a function.

The relation g is defined by g(x) ={

Solution 1:
The relation f is defined as

2 0<x<
f(x)= x5, 0<x<3
3%, 3<x<10
It is observed that for
0<x<3, f(x)=x
3<x<10, f (x)=3x
Also, at x=3, f (x)=3°=9 or f(x)=3x3=9 ie., at x=3,f(%)=9
Therefore, for 0<x <10, the images of f(x) are unique. Thus, .the given relation is a

function.
The relation g is defined as

9(x)= x>, 0<x<2
3%, 2<x<10
It can be observed that for x =2, g(x)=2*=4 and'g(x)=3x2=6

Hence, element 2 of the domain of the relation'g corresponds to two different images i.e., 4
and 6.
Hence, this relation is not a function.

If f(x)=x? find %:I)(l)

Solution 2:
f(x)=x
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2
Find the domain of the function f (x)= X" +2x+1

X2 —8x+12
Solution 3:
2
The given function is f (x) :w
X°—8x+12

X2 +2x+1  xX*+2x+1
f ( )= 2_ v _

X’ —8x+12 (x—6)(x—2)
It can be seen that function f is defined for all real numbers except at x = 6 and x = 2. Hence,
the domain of fis R—{2,6}.

Find the domain and the range of the real function f defined by f (x)=,/(x—1)

Solution 4:

The given real function is f (x)=/(x-1)

It can be seen that ,/(x—1) is defined for f (x)=x=>1.

Therefore, the domain of f is the set of all real numbers greater than or equal to 1 i.e., the
domain of f =[1 ).

As x=1=(x-1)>0=,/(x-1) >0

Therefore, the range of f is the set of all real numbers greater than or equal to 0 i.e., the range
of f =[O,oo).

Find the domain and the range of the real function f defined by f (x) =|x—]j :

Solution 5:
The given real function is f (x)=|x—1.
It is clear that |x—1| is defined for all real numbers.
. Domainof f =R
Also, for x € R =|x—1] assumes all real numbers.
Hence, the range of f is the set of all non-negative real numbers.

X2
Let f:{(x, 2JZX€R}
1+x

be a function from R into R. Determine the range of f.



Solution 6:

(<) rer]
-fon s} (2] (52} (23] 25 (+1)

The range of f is the set of all second elements. It can be observed that all these elements are
greater than or equal to 0 but less than 1.
[Denominator is greater numerator]. Thus, range of f = [0, 1)

Let f,g:R—R be defined, respectively by f(x)=x+1g(x)=2x-3. Find f+g,f—-g
and i
g

Solution 7:
f,g:R—>R isdefinedas f(x)=x+1 g(x)=2x-3

(f+9)(x)=f (x)+9(x)=(x+1)+(2x—3)=3x-2

2X—3

Let f ={(Ll),(2,3),(0, -1),(-1 —3)} be a function from Z to Z defined by f (x)=ax+b,
for some integers a,b. Determine a,b.

Solution 8:

f={(11).(2.3),(0,-1),(-1,-3)} and f(x)=ax+b
(Ll)e f=f (1)=1 —=axl+b=1

=a+b=1

(O,—l)e f=f (O)=—l:>a><0+b=—l

On substituting b=-1ina+b=1



We obtain a+(—1) =1=a=1+1=2. Thus, the respective values ofaand b are 2 and 1.

Let R be a relation from N to N defined by Rz{(a,b):a,beNand azbz}. Are the

following true?
() (a,a)eR, forall aeN

(i) (a,b)eR, implies (b,a)eR
(iii) (a,b)eR,(b,c)eR implies (a,c)eR.
Justify your answer in each case.

Solution 9:
={(ab):abeNand a=b*}

(i) It can be seen that 2 N; however, 2#2° =4,
Therefore, the statement "(a, a) eR, forall aeN"is not true.

(ii) It can be seen that (9,3)eN because 9,3eN and 9=3%. Now, 3=9° =81; therefore,
(39)eN

Therefore, the statement “(a,b) e R, implies "(b,a) e R" is not true,

(iii) It can be seen that (9,3) e R,(16,4) € R because 9,3,16,4 N and 9=3* and 16 =4
Now, 9 4% =16; therefore, (9,4)¢ N

Therefore, the statement “(a,b) e R,(b,¢)e R implies (a,c)eR" is not true.

Let A={1234} B={159111516} and *f ={(15),(2,9).(31),(4,5).(211)}. Are the

following true?

(i) fis a relation from Ato B

(ii) f is a function from A to B
Justify your answer in each case.

Solution 10:
A= {L 2,3 4} and B= {L 5, 9,1L15,16}

. AxB={(1,1),(15).(19),(1,11),(1,15),(1,16),(2,1),(2,5),(2,9).(2.11),(2,15),(2,16)
(31),(35).(39),(311),(315),(3,16),(4,1),(4,5),(4,9),(4,11),(4,15),(4,16 )}
Itis given that f ={(1,5),(2,9),(3.1),(4,5),(2.11)}

(i) A relation from a non-empty set A to a non-empty set B is a subset of the Cartesian
product AxB.

Thus, f is a relation from A to B.

(ii) Since the same first element i.e, 2 corresponds to two different images i.e., 9 and 11,
relation f is not a function.




Let f be the subset of ZxZ defined by f :{(ab,a+b) 1a,be Z}. If f a function from Z to Z:
Justify your answer.

Solution 11:

The relation f is defined as f ={(ab,a+b):a,beZ}

We know that a relation f from a set A to a set B is said to be a function if every element of
set A has unique images in set B.

Since (2,6,-2,—6<Z,(2x6,2+6),(—2x—6,-2+-6))e f ie., (12,8),(12-8)< f

It can be seen that the same first element i.e., 12 corresponds to two different images i.e., 8
and —8. Thus, relation f is not a function.

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

Solution 12:
A={9,10,11,12,13} and let f:A—> N is defined as f (n)= The highest prime factor of n

Prime factor of 9 = 3
Prime factorsof 10 =2, 5
Prime factor of 11 = 11
Prime factor of 12 =2, 3
Prime factor of 13 =13

oo f (9) =The highest prime factor of 9 = 3

f (10) = The highest prime factor of 10 =5

f (11) =The highest prime factor of 11 = 11

f (12) =The highest prime factor 12 = 3

f (13) =The highest prime factor 0of13 = 13

The range of f is the set of all f (n) , Where ne A.
~. Range of f ={3,51113}






