Functions

Exercise 3A

Q. 1. Define a function as a set of ordered pairs.

Answer : Function as a set of ordered pairs: A function is a set of ordered pairs with
the property that no two ordered pairs have the same first component and a different
second component.

The domain of a function is the set of all first components, x, in the ordered pairs and
the range of a function is the set of all second components, y, in the ordered pairs.

For. e.g. {(1,x), (2,y), (3,2)} is a function, since there are no two pairs with the same first
component.

Here, Domain is {1, 2, 3} and Range is {x, vy, z}
Q. 2. Define a function as a correspondence between two sets.

Answer : Function as a correspondence between two sets: Let A and B be two non
— empty sets. Then, a function f' from set A to set B is a correspondence (rule) which
associates elements of set A to elements of set B such that:

(i) all elements of set A are associated with an element in set B.
(i) an element of set A is associated with a unique element in set B.

Q. 3. What is the fundamental difference between a relation and function? Is every
relation a function?

Answer :

Fundamental difference between Relation and Function:

Every function is a relation, but every relation need not be a function.
A relation f from A to B is called a function if

(i) Dom(f) = A

(ii) no two different ordered pairs in f have the same first component.
For. e.g.

LetA={a, b,c,d}andB={1, 2, 3, 4, 5}

Some relations f, g and h are defined as follows:

f={(a 1), (b, 2), (c, 3), (d, 4)}



g ={(@ 1), (b, 3), (c, 5)}
h={(a, 1), (b, 2), (b, 3), (c, 4), (d, 3)}

In the relation f,

f= {(a, 1)! (b, 2)! (C, 3)' (d’ 4)}

(i) Dom (f) = A

(ii) All first components are different.

So, fis a function.

In the relation g,

(i) Dom (g) # A

So, the condition is not satisfied. Thus, g is not a function.

In the relation h,
h ={(a, 1), (b, 2), (b, 3), (c, 4), (d, 5)}

(i) Dom (h) = A
(i) Two first components are the same, i.e. b has two different images.
So, h is not a function.

No, every relation is not a function.

Q.4.LetX={1,2,3,4},Y={1,59, 11, 15, 16} and F = {(1, 5), (2, 9), (3, 1), (4, 5),
(2, 11)}.

Are the following true?

(i) F is a relation from X to Y (ii) F is a function from X to Y. Justify your answer in
following true?

Answer: X={1,2,3,4tandY ={1,5,9, 11, 15, 16}
and F ={(1, 5), (2,9), (3, 1), (4, 5), (2, 1)}

(i) To show: F is a relation from Xto Y
FirstelementsinF=1,2, 3,4

All the first elements are in Set X

So, the first element is from set X

Second elementsin F =5, 9, 1, 11



All the second elements are in Set Y

So, the second element is from set Y

Since the first element is from set X and the second element is from set Y
Hence, F is a relation from Xto Y.

(ii) To show: F is a function from Xto Y

Function:

(i) all elements of the first set are associated with the elements of the second set.
(ii) An element of the first set has a unique image in the second set.
F={(1,5),(2,9), (3, 1), (4,5), (2, 11)}

Here, 2 is coming twice.

Hence, it does not have a unique (one) image.

So, it is not a function.

Q.5.LetX={1,0,3,7,9}and f: X — R : f(x) x® + 1. Express the function f as set
of ordered pairs.

Answer : Given: f: X = R, f(x) = x + 1
Here, X={-1,0, 3,7, 9}
Forx =-1
f-1)=(-12+1=-1+1=0
Forx=0
f0)=(0)P+1=0+1=1
Forx=3
f(3)=(3)*+1=27+1=28
Forx=7
f(7)=(7)>+1=343+1=344
Forx=9

f(9) = (93 + 1 =729 + 1 = 730



=~ the ordered pairs are (-1, 0), (0, 1), (3, 28), (7, 344), (9, 730)

Q.6.LetA={-1,0,1, 2} and B = {2, 3, 4, 5}. Find which of the following are
function from A to B. Give reason.

(1) F={(-1, 2), (-1, 3), (0, 4), 1,5)}

(i) g ={(0, 2), (1, 3), (2, 4)}

(i) h ={(1, 2), (0, 3), (1, 4), (2, 5)}

Answer : (i) Given: A={-1,0,1,2}and B = {2, 3, 4, 5}

Function:

(i) all elements of the first set are associated with the elements of the second set.
(ii) An element of the first set has a unique image in the second set.

f={(-1,2), (-1, 3), (0, 4), (1, 5)}

f={ED2), @ 3) (0,4), (1, 5)}

Here, -1 is coming twice.

Hence, it does not have a unique (one) image.
=~ fis not a function

(ii) Given: A={-1,0,1, 2} and B = {2, 3, 4, 5}

Function:



(i) all elements of first set is associated with the elements of second set.

(ii) An element of first set has a unique image in second set.

9 =10, 2),(1,3), (2, 4)}

Here, -1 is not associated with any element of set B

Hence, it does not satisfy the condition of the function

= g is not a function.

(iii) Given: A={-1,0,1, 2} and B = {2, 3, 4, 5}

Function:

(i) all elements of first set is associated with the elements of second set.
(ii) An element of first set has a unique image in second set.

h={(-1,2),(0,3), (1, 4), (2, 5)}




Here, (i) all elements of set A are associated to element in set B.

(ii) an element of set A is associated to a unique element in set B.

=~ his a function.

Q.7.LetA={1,2}and B={2,4,6}. Letf={(x,y):XxeA,yeBandy>2x + 1}.
Write f as a set of ordered pairs. Show that f is a relation but not a function from A
to B.

Answer : Given: A={1, 2} and B = {2, 4, 6}

f={(x,y):xeA yeBandy>2x+ 1}

Puttingx=1iny>2x+ 1, we get

y>2(1)+1

>y>3

andyeB

this means y = 4, 6 if x = 1 because it satisfies the conditiony > 3
Puttingx=2iny>2x+ 1, we get

y>2(2)+1

>y>5

this means y = 6 if x = 2 because it satisfies the condition y > 5.

~f={1,4), (1,6), (2,6)}

(1, 2), (2, 2), (2, 4) are not the members of ‘f' because they do not satisfy the given
condition y > 2x + 1

Firstly, we have to show that f is a relation from A to B.
First elements =1, 2

All the first elements are in Set A

So, the first element is from set A

Second elementsin F =4, 6



All the second elements are in Set B

So, the second element is from set B

Since the first element is from set A and second element is from set B

Hence, F is a relation from A to B.

Function:

(i) all elements of the first set are associated with the elements of the second set.
(ii) An element of the first set has a unique image in the second set.

Now, we have to show that f is not a function from A to B

f={(1,4), (1, 6), (2, 6)}

f={@ 4). @ e6), (2 6)}

Here, 1 is coming twice.

Hence, it does not have a unique (one) image.

So, it is not a function.

Q.8.LetA={0,1,2}and B={3,5,7,9}. Letf={(X,y) : Xxe A,ye Bandy =2x + 3}.
Write f as a set of ordered pairs. Show that f is function from A to B. Find dom (f)
and range (f).

Answer : Given: A={0,1,2}and B={3, 5,7, 9}

f={(x,y):xeA, yeBandy=2x+ 3}



Forx=0
y=2x+3
y=2(0)+3
y=3€B
Forx =1
y=2x+3
y=2(1)+3
y=5€eB
Forx=2
y=2x+3
y=2(2)+3

y=7€B

=~ £=4{(0, 3), (1, 9), (2, 1)}

(0, 5), (0,7),(0,9), (1,3),(1,7), (1, 9), (2, 3), (2, 5), (2, 9) are not the members of ‘f
because they are not satisfying the given conditiony =2x + 3

Now, we have to show that f is a function from A to B

Function:

(i) all elements of the first set are associated with the elements of the second set.

(ii) An element of the first set has a unique image in the second set.

f={(0,3), (1,5), (2, 7)}



1

Here, (i) all elements of set A are associated with an element in set B.

(i) an element of set A is associated with a unique element in set B.

=~ fis a function.

Dom (f)=0,1, 2

Range (f)=3,5,7

Q.9. LetA={2,3,5,7}and B={3,5,9,13,18}. Letf={(X,y) : XeA,yeBandy~=
2x — 1}. Write f in roster form. Show that f is a function from A to B. Find the
domain and range of f.

Answer : Given: A={2, 3,5, 7} and B = {3, 5, 9, 13, 15}

f={xvy):xeA yeBandy=2x-1}

Forx=2

y=2x-1

y=2(2)-1

y=3€B

Forx=3

y=2x-1

y=2(3)-1

y=5€eB



Forx=5

y=2x-1
y=2(5)-1
y=9€B
Forx=7
y=2x-1
y=2(7)-1
y=13€B

~f={(2, 3), (3,5), (5,9), (7, 13)}

Now, we have to show that f is a function from A to B

Function:

(i) all elements of the first set are associated with the elements of the second set.
(ii) An element of the first set has a unique image in the second set.

f={(2,3), (3,5), (5,9), (7, 13)}

Here, (i) all elements of set A are associated with an element in set B.
(i) an element of set A is associated with a unique element in set B.

-~ fis a function.



Dom (f)=2,3,5,7
Range (f) =3, 5,9, 13

Q. 10. Let g ={(1, 2), (2, 5), (3, 8), (4, 10), (5, 12), (6, 12)}. Is g a function? If yes, its
domain range. If no, give reason.

Answer : Given:
g={(1, 2), (2, 5), (3, 8), (4, 10), (5, 12), (6, 12)}
We know that,

A function ‘f’ from set A to set B is a correspondence (rule) which associates elements
of set A to elements of set B such that:

(i) all elements of set A are associated with an element in set B.

(i) an element of set A is associated with a unique element in set B

Here, we observe that each element of the given set has appeared as the first
component in one and only one ordered pair in ‘g.” So, g is a function in the given set.

Dom(g)=1,2,3,4,5,6
Range (g) = 2, 5, 8, 10, 12

Q. 11. Let f = {(0, -5), (1, -2), (3, 4), (4, 7)} be a linear function from Z into Z. Write
an expression for f.

Answer : Given that: f = {(0, -5), (1, -2), (3, 4), (4, 7)} be a function from Z to Z defined
by linear function.

We know that, linear functions are of the formy=mx+b



Let f(x) = ax + b, for some integers a, b
Here, (0,-5) ef
= f(0)=-5
>a0)+b=-5
=>b=-5..()
Similarly, (1, -2) e f
= f(1)=-2
>a(1l)+b=-2
>a+b=-2
= a+ (-b) =-2 [from (i)]
>a=-2+5
>a=3
~f(x)=ax+b
= 3x + (-5)
f(x)=3x-5
{(£)(5)-1£(1),

Q. 12. If f (x) = x2, find the value of ( 5- 1)
Answer : Given: f(x) = x?

(i)

_ f(5)-f(1)

find: —
(5-1)

Firstly, we find the f(5)

Putting the value of x = 5 in the given eq., we get
f(5) = (5)?

= f(5) =25

Similarly,

f(1) = (1)?

= f(1)=1

Putting the value of f(5) and f(1) in eq. (i), we get



f(5)—f(1) 25-1 24

=—=6
(5—-1) 5—-1 4
Hence, the value of % =6

(£)(.1)-£(1);

Q. 13. 1f f(x) = X2, find the value of  (1-1)—1
Answer : Given: f(x) = x?

Firstly, we find the f(1.1)

Putting the value of x = 1.1 in the given eq., we get
f(1.1) = (1.1)?

=>f(1.1)=1.21

Similarly,

f(1) = (1)?

= f(1)=1

Putting the value of f(1.1) and f(1) in eq. (i), we get

f(1.1)—f(1)_1.21—1_0.21_21
(1.1-1) 11-1 01

f(1.1)-f(1) _
(1L1-1)

Hence, the value of 2.1

Q. 14. Let X={12,13,14, 15,16, 17} and f : A — Z : f(X) = highest prime factor of x.
Find range (f)

Answer : Given: f(x) = highest prime factor of x
And since x e A, A={12, 13, 14, 15, 16, 17}
Value of x can only be 12, 13, 14, 15, 16, 17

Doing prime factorization of the above, we get



~J
w |

[

i& 17] 17

31 15 2.
5] 5 21 8 .
1 21 4
w4 2
1
Value of x Highest Prime
Factor of x
12 3
13 13
14 7
15 5
16 2
17 17

Hence, range of f = {2, 3, 5, 7, 13, 17}

Q. 15. Let R* be the set of all positive real numbers. Let f : R+— R : f(X) = logeX.
Find

(i) Range (f)

(ii) {x : x e R* and f(x) = -2}.

(iii) Find out whether f(x + y) = f(x). f(y) for all X, y e R.
Answer : Given that f: R+— R such that f(x) = logex

To find: (i) Range of f

Here, f(x) = logex



We know that the range of a function is the set of images of elements in the domain.
= The image set of the domain of f = R

Hence, the range of f is the set of all real numbers.
To find: (ii) {x : x e R" and f(x) = -2}

We have, f(x) =-2 ...(a)

And f(x) = logex ...(b)

From eq. (a) and (b), we get

logex = -2

Taking exponential both the sides, we get

_ elogex _ o2

[ Inverse property .i. e b'°8% = x]

>x=e?

~{x:x e R"and f(x) = -2} = {e%}

To find: (iii) f(xy) = f(x) + f(y) forall x, y e R

We have,

f(xy) = loge(xy)

= loge(x) + loge(y)

[Product Rule for Logarithms]

= f(x) + f(y) [f(x) = logex]

=~ f(xy) = f(x) + f(y) holds.

Q. 16. Letf: R — R : f(x) =2%. Find

(1) Range (f)

(ii) {x : f(x) = 1}.

(iii) Find out whether f(x + y) = f(x). f(y) for all X, y e R.
Answer : Given that f: R — R such that f(x) = 2*
To find: (i) Range of x

Here, f(x) = 2¥is a positive real number for every x € R because 2* is positive for every x
eR.



Moreover, for every positive real number x, 3 log2* € R such that

f(log, x) = 2'°&=*

= x [ alo8ax — X]

Hence, the range of f is the set of all positive real numbers.
To find: (ii) {x : f(x) = 1}

We have, f(x) =1 ...(a)

and f(x) = 2* ...(b)

From eq. (a) and (b), we get

2X=1

= 2x=201-20=1]

Comparing the powers of 2, we get

=>x=0

~{x : f(x) = 1} = {0}

To find: (iii) f(x + y) = f(x). f(y) forall x, y e R
We have,

f(x+y)=2¢""

=X 9y

[The exponent "product rule" tells us that, when multiplying two powers that have the
same base, you can add the exponents or vice - versa]

= f(x).f(y) [-f(x) = 2]
~ f(x +y) = f(x). f(y) holds for all x, y e R

Q.17.Letf: R — R: f(x) =x2and g : C — C: g(x) =x2, where C is the set of all
complex numbers. Show that f # g.



Answer : ltisgiventhatf:R - Randg:C—C

Thus, Domain (f) = R and Domain (g) = C

We know that, Real numbers # Complex Number

», Domain (f) # Domain (g)

=~ f(x) and g(x) are not equal functions

~f#g

Q. 18. f, g and h are three functions defined from R to R as following:
(i) f(x) = x?

(i) g(x) =x2+1

(iii) h(x) =sin x

That, find the range of each function.

Answer : (i) f: R — R such that f(x) = x?

Since the value of x is squared, f(x) will always be equal or greater than 0.
= the range is [0, =)

(ii) g: R — R such that g(x) = x2 + 1

Since, the value of x is squared and also adding with 1, g(x) will always be equal or
greater than 1.

=~ Range of g(x) = [1, «)

(iii) h: R — R such that h(x) = sin x

We know that, sin (x) always lies between -1 to 1
~ Range of h(x) = (-1, 1)

Q.19.Letf: R — R: f(x) =x2+1. Find

(i) =1 {10}
(ii) £ {=3}.

Answer : Given: f(x) = x2 + 1

To find: (i) £{10}



We know that, if f: X — Y such thaty € Y. Then f'(y) = {x € X: f(x) = y}.
In other words, f'(y) is the set of pre — images of y
Let f{10} = x. Then, f(x) = 10 ...(i)

and it is given that f(x) = x2 + 1 ...(ii)

So, from (i) and (ii), we get

x2+1=10

=>x2=10-1

=>x2=9

= x=19

=>x=%3

~ {10} = {-3, 3}

To find: (ii) f{-3}

Let f{-3} = x. Then, f(x) =-3 ...(iii)

and it is given that f(x) =x2 + 1 ...(iv)

So, from (iii) and (iv), we get

x>+1=-3
=>x2=-3-1
=>x2=-4

Clearly, this equation is not solvable in R

~F131=9

F(x)ﬁ =+32
Q. 20. The function 5 is the formula to convert x °C to Fahrenheit
units. Find

(1) F(0),



(i) F(-10),
(iii) The value of x when f(x) = 212.
Interpret the result in each case.

. F(%)=2x+32
Answer : Given: 5 ..

(i)
To find: (i) F(0)

Substituting the value of x =0 in eq. (i), we get

9
F(x) = §x+ 32

9
= F(0) = = x 0+ 32

= F(0) = 32
ltmeans0°C=32"F
To find: (i) F(-10)

Substituting the value of x = -10 in eq. (i), we get

9
F(x) = §x+ 32

9
= F(=10) = £ X (~10) + 32

= F(-10) = 9 x (-2) + 32
= F(-10) = -18 + 32

= (-10) = 14

It means-10°C =14"F

To find: (iii) the value of x when F(x) = 212

o F(x) = -x + 32
It is given that 5



Substituting the value of F(x) = 212 in the above equation, we get

9
212 =—-x+32
5
9
= 212_32=§X

= 180 =

X
= x= 180 X —

9
=>x=20x5
=x=100
It means 212°F = 100°C

Exercise 3B

Q. 1. If f(x) = x2 — 3x + 4 and f(x) = f(2x + 1), find the values of x.
Answer : Given: f(x) = x? — 3x + 4 -—- (1)

and f(x) = f(2x + 1)

Need to Find: Value of x

Replacing x by (2x + 1) in equation (1) we get,
fex+1)=(2x+1)2=32x+ 1) +4 —-(2)

According to the given problem, f(x) = f(2x + 1)

Comparing (1) and (2) we get,

X2—-3x+4=(2x+1)?-3(2x+1) +4
>x2-3x+4=4x>+4x+1-6x-3+4

S54x2+4x+1-6x-3+4-x2+3x-4=0



=23x2+x-2=0
23x2+3x-2x-2=0
= 3x(x+1)=2(x+1)=0
= (B3x=2)(x+1)=0

So, either (3x—-2)=0o0r(x+1)=0

2
Therefore, the value of x is either 2 or -1 [Answer]

_ x—1
f(x)z_
Q.2.If X +1 then show that
f 1 \
f\ — l:—f(x)
@i **/
[ —1) -1
fl —|=——TIf
iy L X/ f(x)
A - x—-1
Answer : Given: (0= x+1

1 .
(i) Need to prove: f (;) =—f(x)

1
Now replacing x by x we get,

1
-2
1_

1\ _ —(x-1) _ )
> ! (x) (x+1) f& [Proved]



-1 -1
(ii) Need to prove: f ( x ) T @)

1

Now replacing x by x we get,

X x—1
-1 -1 -1
fl—=)===—
= (x) o ™ [Proved]
3 1 1
f(x)=x g f(x)-f[-J=0
Q. 3.If X" then show that WX
_.3_ 1
Answer : Given: f(x) x x2

f+£(2)=o0

Need to prove:

1
Replacing x by x we get,

= fl)+ f(i) =0 [Proved]



_ x+1
Q. 4.1f X —1 then show that f{f(x)} = x.

x+1

X)=—

Answer : Given:f( ) x-1
Need to prove: f{f(x)} = x

Now replacing x by f(x) we get,

o f(x)+1
f{f(")} - f(x) -1
fUf (0} =8

= x=1

x+1+x-1

= f{f("()] - xX+1—x+1

_frooy=3

S (0} =x [Proved]

1 : -1 2x +1

_(:X"l) ‘X*T - v P -

Q. 5. Iff(x) = and 2 then prove that f{(x)} = 2X +3 when it is given
-3
X # —
that 2,
1 -1

. - X #+—

Answer : Given: f(x) =(2x+1)  where 2
2x+1 -3

X #
Need to prove: f{f(x)} = 2x+3 when : 2

Now placing f(x) in place of x

1

_ ™Y =555
. — 11
MY ==



2x+1

SO ==
= , Where 2 [Proved]
. 1
f(x)=
Q.6.If [1-%) then show that f [f{f(x)}] = x.
x) =
Answer : Given: S (1-x)

Need to prove: f[f{f(x)}] =

Replacing x by f(x),

1
)} = )
)= === ==
= 1—-x 1-x

Now again replacing x by f(x) we get,

12 £
@)

.I.

AVATACI I

f[f{f(X)}] =

f[f{f(X)}]

_ N ===

x_
-1 [Proved]

i BT

f(x)= ~
I+x~
Q.7.1f ( ) then show that f(tan@) = sin 26.

f(x) =

Answer : Given: (1+x21

Need to prove: f(tanB) = sin 26



2tané

tanf) = ——
I ) 1+ tanz 6
2tané
tan @) =
> A ) sec® 8 [as 1 + tan? B = sec? 6]
tan ) = 2— Sinf 0s26 tane— -1
f( ) [as os@ and sec cos 6]

- f(tan8) =2sin6 cos6 =sin26 [Proved]

f(\:)— -l
Q. 8. If 5x -3 prove that x = f(y).
f( )_ 3x+1

Answer : Given
Need to prove: x = f(y)
Replacing x by y in the function,

3y +1
5y -3

f) =

Now, given in the problem that y = f(x)

FO) = s
o~

L) =
Lf) =7, =x

sx=f [Proved]

Exercise 3C



Q. 1. Find the domain of each of the following real function.

3Xx+5
f(x)= ':
(i) X" -9
v —3
f(x)= ,'k -
(i) X" +x-2
£(x) = x1 -2x+1
(iii) X" —-8x+12
fx)=X =8
(iv) X" -1
X __3x+5
Answer : (i) Given: =5

Need to find: Where the functions are defined.
To find the domain of the function f(x) we need to equate the denominator to 0.

Therefore,

:>x=i3

It means that the denominator is zero when x = 3 and x = -3
So, the domain of the function is the set of all the real numbers except +3 and -3.

The domain of the function, Dsx) = (- «, -3) U (-3, 3) U (3, «).

2x-3

(i) Given: / ) = ez

Need to find: Where the functions are defined.



To find the domain of the function f(x) we need to equate the denominator to O.
Therefore,
x2+x—-2=0

2 ) ) _
o X +2x—x—2=0

S X(x+2)-1(x+2)=0
L (x+2)(x-1)=0

:>x=—2&x=1

It means that the denominator is zero when x =1 and x = -2
So, the domain of the function is the set of all the real numbers except 1 and -2.
The domain of the function, Dsx) = (- <, -2) U (-2, 1) U (1, ).

x2—2x+1
x° -8x+12

f() =

(iii) Given:
Need to find: Where the functions are defined.

To find the domain of the function f(x) we need to equate the denominator to O.
Therefore,

x2—-8x+12=0

5 X° —2x—6x+12=0

X(x—=2)—-6(x—-2)=0
~(x=2)(x-6)=0
S X=25x=6

It means that the denominator is zero whenx=2and x=6



So, the domain of the function is the set of all the real numbers except 2 and 6.

The domain of the function, Drx) = (- =, 2) U (2, 6) U (6, =).

Fo) =52

(iv) Given:
Need to find: Where the functions are defined.
To find the domain of the function f(x) we need to equate the denominator to O.

Therefore,

It means that the denominator is zero when x = -1 and x = 1
So, the domain of the function is the set of all the real numbers except -1 and +1.
The domain of the function, D) = (- <, -1) U (-1, 1) U (1, ).

Q. 2. Find the domain and the range of each of the following real function:

X
fO) =2

X

Answer : Given:

Need to find: Where the functions are defined.
N 1_
Let =27 4

X

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

x=0



It means that the denominator is zero when x =0
So, the domain of the function is the set of all the real numbers except 0.
The domain of the function, Dsx) = (- =, 0) U (0, «).

Now, to find the range of the function we need to interchange x and y in the equation
no. (1)

So the equation becomes,

y=1= ()

=

To find the range of the function f(x1) we need to equate the denominator of the function
to 0.

Therefore,

x=0

It means that the denominator is zero when x =0

So, the range of the function is the set of all the real numbers except 0.
The range of the function, Rfx) = (- «, 0) U (0, «).

Q. 3. Find the domain and the range of each of the following real

function: (x=3)

1

fx) =

Answer : Given: (x-5)

Need to find: Where the functions are defined.

1

Let, /=57

x—5

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.



Therefore,

x-5=0

=>x=5

It means that the denominator is zero when x =5

So, the domain of the function is the set of all the real numbers except 5.
The domain of the function, Dsx) = (- =, 5) U (5, «).

Now, to find the range of the function we need to interchange x and y in the equation
no. (1)

So the equation becomes,

1
:_x'
y—5
1
y—5=-
= x
1 145 J
] = — = :=F"
Ly=;+t5=77=/C)

To find the range of the function f(x1) we need to equate the denominator of the function
to 0.

Therefore,

x=0

It means that the denominator is zero when x =0

So, the range of the function is the set of all the real numbers except 0.
The range of the function, Rfx) = (- «, 0) U (0, «).

Q. 4. Find the domain and the range of each of the following real

X — 3

f(x) = : -

function: -—X
fl) ==

2—-x

Answer : Given:



Need to find: Where the functions are defined.

x-3
= 1‘."
—1 =

Let, f(l) = 72—y e (1)

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

2-x=0

=>x=2

It means that the denominator is zero when x = 2

So, the domain of the function is the set of all the real numbers except 2.
The domain of the function, Drx) = (- =, 2) U (2, «).

Now, to find the range of the function we need to interchange x and y in the equation
no. (1)

So the equation becomes,

y—3

2-y
=> _\P" - 3 —_— 21 - .1‘)‘
Sy txy=2x+3

- y(l1+x)=2x+3

2x+3

V=T —J(x1)

= 1+x

To find the range of the function f(x) we need to equate the denominator of the function
to 0.

Therefore,
x+1=0

= x=-1



It means that the denominator is zero when x = -1
So, the range of the function is the set of all the real numbers except -1.
The range of the function, Rix) = (- <, -1) U (-1, ).

Q. 5. Find the domain and the range of each of the following real

_ 3x-2

f(x)= .

function: X+
N 3x-2
Answer : Given: f(x) = x+2

Need to find: Where the functions are defined.

3x-2

e SO =27=y

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

x+2=0

=>x=-2

It means that the denominator is zero when x = -2

So, the domain of the function is the set of all the real numbers except -2.
The domain of the function, Dsx) = (- =, -2) U (-2, «).

Now, to find the range of the function we need to interchange x and y in the equation
no. (1)

So the equation becomes,

3y-2

2+y

53y —2=2x+xy

53y —xy=2x+2



2x+2

y =5, =/(x1)

=" 3—x

To find the range of the function f(x1) we need to equate the denominator of the function
to 0.

Therefore,

3-x=0

=>x=3

It means that the denominator is zero when x =3

So, the range of the function is the set of all the real numbers except 3.
The range of the function, Rfx) = (- =, 3) U (3, «).

Q. 6. Find the domain and the range of each of the following real

£(x) = X -16
function: Xx—4
p x*~16
) =
Answer : Given: f () x—4

Need to find: Where the functions are defined.

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

x—4=0

>x=4

It means that the denominator is zero when x = 4

So, the domain of the function is the set of all the real numbers except 4.
The domain of the function, Dsx) = (- =, 4) U (4, «).

Now if we put any value of x from the domain set the output value will be either (-ve) or
(+ve), but the value will never be 8



So, the range of the function is the set of all the real numbers except 8.
The range of the function, Rfx) = (-, 8) U(8, «).

Q. 7. Find the domain and the range of each of the following real function: f(x)

1

_2x -3

1
Answer : Given: f(x) = v2x-3

Need to find: Where the functions are defined.

S 1 —
Let, 0 o= —- (1)

The condition for the function to be defined,

2x—3>0

3
X>-
= 2

3
So, the domain of the function is the set of all the real numbers greater than 2.

-
=

The domain of the function, Dsx) = (2, «).

Now putting any value of x within the domain set we get the value of the function always
a fraction whose denominator is not equals to 0.

The range of the function, Rrx) = (0, 1).

Q. 8. Find the domain and the range of each of the following real function: f(x)
ax —b

= cx —d

ax—b
Answer : Given: f(x) = ex—d

Need to find: Where the functions are defined.



ax—b
=V

Let ) == — (1)

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

cx—d=0

oA

d
It means that the denominator is zero when x = ¢

So, the domain of the function is the set of all the real numbers except d/c.

d d
The domain of the function, Dix) = (- «°, :) U (;, ),

Now, to find the range of the function we need to interchange x and y in the equation
no. (1)

So the equation becomes,

ay—b

cy—d

~ay—b=cxy—dx

- ay—cxy=>b—dx

b—dx

=" a—cx

To find the range of the function f(x) we need to equate the denominator of the function
to 0.

Therefore,
a—cx=20
a
X =-
= c



a

It means that the denominator is zero when x = ¢

So, the range of the function is the set of all the real numbers except a/c.

a a
The range of the function, Rix) = (- «°, ?) U (?, ),

Q. 9. Find the domain and the range of each of the following real
function: f(x)=~/3x -5
N_ Jar
Answer : Given: f (X) = V3x =5
Need to find: Where the functions are defined.
The condition for the function to be defined,

3x—-5=20

X =

w |w

=
So, the domain of the function is the set of all the real numbers greater than equals to 3.

The domain of the function, Drx) = [5, o),

5

Putting 3 in the function we get, f(x)=0
It means the range of the function is defined for all the values greater than equals to 0.
The range of the function, Rfx) = [0, ).

Q. 10. Find the domain and the range of each of the following real

function:

Answer : Given:

Need to find: Where the functions are defined.



The condition for the function to be defined,
3—x>0

:>x<3

So, the domain of the function is the set of all the real numbers lesser than 3.
The domain of the function, Dsx) = (-, 3).

The condition for the range of the function to be defined,

x—520&3—x>0

:>__\-'25&_1' < 3

Both the conditions can’t be satisfied simultaneously. That means there is no range for
the function f(x).

Q. 11. Find the domain and the range of each of the following real

£(x) SN

-

L -
function: X" -1

T

X)=—
Answer : Given: f( vx*-1

Need to find: Where the functions are defined.

The condition for the function to be defined,

x2—-1>0

:>x°>1

:>x>1

So, the domain of the function is the set of all the real numbers greater than 1.

The domain of the function, Dsx) = (1, «).



Now putting any value of x within the domain set we get the value of the function always
a fraction whose denominator is not equals to 0.

The range of the function, Rrx) = (0, 1)

Q. 12. Find the domain and the range of each of the following real function: f(x) =
1-|x-2]

Answer : Given: f(x) =1 - |x - 2|
Need to find: Where the functions are defined.

Since |x — 2| gives real no. for all values of x, the domain set can possess any real
numbers.

So, the domain of the function, Drx) = (-0, ).

Now the given function is f(x) = 1 — |[x — 2|, where | x — 2 | is always positive. So, the
maximum value of the function is 1.

Therefore, the range of the function, Rix) = (-, 1)

Q. 13. Find the domain and the range of each of the following real

. Xx=4
function: X—
. |x—4|
xX) =
Answer : Given:f( ) x—4

Need to find: Where the functions are defined.

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

x—4=0

>x=4

It means that the denominator is zero when x = 4

So, the domain of the function is the set of all the real numbers except 4.

The domain of the function, Dsx) = (- =, 4) U (4, «).



The numerator is an absolute function of the denominator. So, for any value of x from
the domain set, we always get either +1 or -1 as the output. So, the range of the
function is a set containing -1 and +1

Therefore, the range of the function, Rixy = {-1,1}

Q. 14. Find the domain and the range of each of the following real

s
_ X -9
f(x)=
function: X—:
. x2-g
X)=
Answer : Given:f( ) x—3

Need to find: Where the functions are defined.

To find the domain of the function f(x) we need to equate the denominator of the
function to 0.

Therefore,

x-3=0

=>x=3

It means that the denominator is zero when x =3

So, the domain of the function is the set of all the real numbers except 3.
The domain of the function, Dix) = (- «°, 3) U (3, «).

Now if we put any value of x from the domain set the output value will be either (-ve) or
(+ve), but the value will never be 6

So, the range of the function is the set of all the real numbers except 6.
The range of the function, Rfx) = (-, 6) U(6, «).
Q. 15. Find the domain and the range of each of the following real

f(x)= !

. el .
function: 2 —sm3x



1

2—-sin3x

f(x) =

Answer : Given:
Need to find: Where the functions are defined.

The maximum value of an angle is 21

So, the maximum value of x = 211/3.

Whereas, the minimum value of x is 0

Therefore, the domain of the function, Dsx) = (0, 211/3).

Now, the minimum value of sinB = 0 and the maximum value of sin6 = 1. So, the
minimum value of the denominator is 1, and the maximum value of the denominator is
2.

Therefore, the range of the function, Rrx) = (1/2, 1).

Exercise 3D

Q. 1. Consider the real function f: R — R: f(X) = x + 3 for all

X € R. Find its domain and range. Draw the graph of this function.
Answer : Given: f(x) =x+5 v xeR

To Find: Domain and Range of f(x).

The domain of the given function is all real numbers expect where the expression is
undefined. In this case, there is no real number which makes the expression undefined.

As f(x) is a polynomial function, we can have any value of x.
Therefore,

Domain(f) = (-, «) {x | x € R}

Now,
Lety =1f(x)
y=x+5

XxX=y-5



The range is set of all valid values of y
Therefore,
Range(f) = (- ©, @) {y |y e R}

Graph:

Q. 2. Consider the function f: R — R, defined by
1-x.whenx <0

f(x)=4{1x.whenx =0

X +1.whenx =0

Write its domain and range. Also, draw the graph of f(x).
Answer : Given:

1—xwhenx <0
= 1x, whenx =0
f(x) x+1,wwhenx >0



To Find:

Domain and Range of f(x)

Whenf(x)=1-x|x<0

In this case there is no value of x (x < 0) which makes the above expression undefined.
Therefore,

Domain(f) = (-, 0) ...(1)

When f(x) =x|x=0

In this case there is no value other than 0 which makes the above expression
undefined.

Therefore,

Domain(f) =0 ...(2)

Whenf(x)=x+1|x>0

In this case there is no value of x (x > 0) which-makes the above expression undefined.
Therefore,

Domain(f) = (0, «) ...(3)

From equations (1),(2) & (3) We can say that the domain of f(x) as a whole :
Domain(f) = (-, «)

Now when, f(x) =1 -x

x=1-1(x)

As x ranges from -« to 0, then f(x) ranges from 1 to «

Therefore,

Range(f) = (1, «) ...(4)

Now when, f(x) =x

Asx=0



Therefore,

Range(f) =0 ...(5)

Now when, f(x) = x +1

x = f(x) - 1

As x ranges from 0 to «, then f(x) ranges from 1 to «
Therefore,

Range(f) = (1, «) ...(6)

From (4), (5) & (6) the range of f(x) as whole:
Range(f)=0u (1, «)

Graph:

o 3 % " | 2 | 2 B 6 "




Q. 3. Find the domain and the range of the square root function,

[
f:R*U{0} > Rf(x)=" X for all non-negative real numbers.
Also, draw its graph.

Answer : Given:

f(x) ~ Vx

To Find: Domain and Range of f(x).

The domain of the given function is set of all positive real
Numbers including 0. In this case, if the value of x is a negative
The number then it makes the expression undefined.
Therefore,

Domain(f) = [0, «) v x € R" u {0}

- s
As the value of x varies from 0 to «, value of \,r'I varies from ‘/6 tow °°, Hence,
Range(f) = [0, ») ¥ x e R* U {0}

Graph:



Q. 4. Find the domain and the range of the cube root function,
f: R — R: f(x) = x'? for all x € R. Also, draw its graph.

Answer : Given:

f(x)=x"¥v xeR

To Find: Domain and range of the given function.

Here, f(x) = x'3

The domain of the above function would be,

Domain(f) = (-, «) {x | x € R}

Because all real numbers have a cube root. There is no value of x which makes the
function undefined.

Now, to find the range

Consider f(x) =y

Then, y = x'3

y? =X

Since f(x) is continuous, it follows that

Range(f) = (-~, ©) {y | y e R}

Because for every value of y there would be a cube of that value.

Graph:



Exercise 3E

Q. 1. Letf:R—>R:f(x)=x+1andg: R - R:g(x)=2x - 3.Find
(i) (f + g) (x)

(1) (f—g) (x)

(i) (fg) (x)

(iv)(f/g) (x)

Answer : (i) Given:
f(x)=x+ 1and g(x) =2x-3
(i) To find: (f + @) (x)

(f+9) (x) = f(x) + g(x)
=(x+1)+(2x-3)
=x+1+2x-3

=3x-2

Therefore,



(f+9)(x)=3x-2

(ii) To find: (f - g) (x)
(f-g) (x) =f(x) - g(x)
= (x + 1) - (2x-3)
=x+1-2x+3
=4-x

Therefore,

(f-9) (x)=4-x

(iiii) To find: (fg)(x)
(fg)(x) = f(x). g(x)

= (x+1) (2x-3)

= x(2x) -3(x) +1(2x) -1(3)
= 2x2 — 3x + 2x -3
=2x2 - x -3
Therefore,

(fg)(x) = 2x2 —x -3
NEAYS
(iv) To find’ (g) (x)

Sol. (g) (x) = (%)

(x+1)
“\2x -3

Therefore,

(6= =)




Q.2. Letf:R—->R:f(x)=2x+5andg:R — R:g(x)=x2+Xx.
F_ind

(0 (-9

() 1300

Answer : (i) Given:
f(x) = 2x + 5 and g(x) = x2 + x
(i) To find: (f + g) (x)
(f+g) (x) =f(x) + g(x)
=(2x +5) + (x2 + x)
=2x+5+x2+Xx
=x2+3x+5
Therefore,
(f+g)(x)=x*+3x+5
(ii) To find: (f - g) (X)
(f-9) (x) =f(x) - g(x)

= (2x + 5)- (2 + X)
=2x+5-x%-x
=-x2+x+5
Therefore,
(f+g)(x)=-x*+x+5
(iii) To find: (fg)(x)
(fg)(x) = f(x).g(x)

= (2x + 5).(x* + x)

= 2x(x2) + 2x(x) + 5(x2) + 5x



=2x3 + 2x2 + 5x? + Bx
=2x3 + 7x2 + bx
Therefore,

(fg) (x) = 2x3 + 7x2 + Bx

(iv) To find (i) (x)
Ew-CE3)

(2,1' + 5)
T \x24x

Therefore,

(6= 53)

Q.3..Letf: R—>R:f(x)=x>+1and g: R — R: g(x) = (x + 1). Find:

(1) (f+ 9) (x)

(1) (f-g) (x)

(1) (17£) (x)

(iv) (f/g) (x)

Answer : (i) Given:
f(x)=x3+1and g(x)=x+1
(i) To find: (f + @) (x)

(f+g) (x) =f(x) + g(x)
=)+ (x+1)
=x3+1+x+1

=x3+x+2

Therefore,



(f+9) (x)=x>+x+2
(ii) To find: (f - ) (x)
(f-9) (x) = f(x) - 9(x)
=(C+1)-(x+1)
=x>+1-x-1
=x3-x

Therefore,

(f-9) (x) =x°-x

1

(iii) To find (?) ()

7= (7)

N (,1‘314— 1)

Therefore,

(%) ()= (x31+ 1)

. (Z) (x)

(iv) Tofind ‘g
({)eo- ()

x3+1
T lx+1
x3413
Tl x+1




. ((x+ 1)(x%—x + 1_])
x+1 (Because a® + b% = (a + b) (a2 —ab + b?))

Therefore,

IAYS
(E)(l)=x2—x+1

Q.4..Letf: R > R; f(x)= c ,wWhere c is a constant. Find
(1) (cf) (x)
(i) (c* 1) (x)

(iii) Gr ) @

Answer : Given:

o=

f(x)=
(i) To find:(cf) (x)

(cf)(x) = c.f(x)

()

=X
Therefore,
(cf)(x) = x

(ii) To find: (c2f) (x)

(c?f) (x) = 2. f(x)
= c(% )
= cX

Therefore,

(c?f) (x) = cx



(iii) To find’ G f) (x)

1 1

(; f)=;.f(x)
e

Therefore,

Q. 5. Let f:(2, ©) — R: f(x) = VX ~ 2. and g: (2, ©) — R: g(x) = VX T 2 Find:
(i) (f+ g) (x)

(i) (f - g) (x)

(i) (fg) (x)

Answer : Given:

f0=VX — 2 : x 52 and gx)=VE T 2 x> 2
(i) To find: (f + g) (X)

Domain(f) = (2, «)

Range(f) = (0, ~)

Domain(g) = (2, )

Range(g) = (2, «)

(f+9) (x) =f(x) + g(x)

Vx—2++Jx+2

Therefore,

(f+g) (X)= \/X_ 2+ \.‘{x+ 2

(ii) To find:(f - g)(x)



Range(g) = Domain(f)
Therefore,
(f - g)(x) exists.

(f-9)(x) = f(x) — g(x)

Therefore,

(f-g)(0=V¥—2-Vr+2
(iili) To find:(fg)(x)

(fg)(x) = f(x).g(x)

_ (\fx -2).(Vx+2)

_Jx-2)(x+2)

_Vxz— 22 ( a*— b*=(a—b)(a+ b))

_Vx2—4

Therefore,

(fg)x)=V¥*—4

Exercise 3F

Q. 1. Find the set of values for which the function f(x) =1 — 3x and g(x) = 2x2 -1
are equal.

Answer : f(x) = 1 — 3x, g(x) = 2x? — 1
To find:- Set of values of x for which f(x) = g(x)

Consider,



f(x) = g(x)

1-3x=2%" _1

-

2X" +3x-2=0

-

2Y" +4x-x-2=0

2x(x+2)—(x+2)=0

(x+2)(2x-1)=0

X=-20rx=€

The set values for which f(x) and g(x) have same value is {-2 , @ }.

Q. 2. Find the set of values for which the function f(x) = x + 3 and g(x) = 3x2 -1 are
equal.

Answer : f(x) = x + 3, g(x) = 3x2 — 1

To find:- Set of values of x for which f(x) = g(x)

Consider,

f(x) = g(x)
x+3=3%" _1
3Y x_4=0

3" 4x+3x4=0

x(3x-4) +(3x-4) =0

(Bx-4)(x+1)=0

x =4/3 or x= -1

The set values for which f(x) and g(x) have same value is { 4/3 , -1}.

Q.3.LetX={-1,0,2,5}and f: X - RZ: f(x) = x3 + 1. Then, write f as a set of
ordered pairs.



Answer : Given, X ={-1, 0, 2, 5}
f:X—>RZfx)=x3+1

Finding f(x) for each value of x,

M f-1)=¢-1)P3+1=-1+1=0
(2)f(0)=(02+1=0+1=1
3)f2)=(@2)2*+1=8+1=9
4)f(5)=(B)*+1=125+1=126

f in ordered pair is represented as
f={(-1,0),(0,1),(2,9),(5,126)}

Q.4. LetA={-2,-1,0,2} and f: A — Z: f(x) = x2-2x — 3. Find f(A).
Answer : Given :

A={-2,-1,0,2}
f:A—>Z:f(x)=x2—-2x-3

Finding f(x) for each value of x,

f(-2) = (-2 -2(-2)-3=4+4-3=5
f(-1)=(-1>=2(-1)=3=1+2-3=0
f(0) = (0)>-2(0)-3=0+0-3=-3
f2)=(2)°-2(2)-3=4-4-3=-3

f in ordered pair is represented as
f={(-2,5),(-1,0),(0,-3),(2,-3)}

Q.5.Letf: R — R :f(x) =x2
Determine (i) range (f) (ii) {x : f(x) = 4}

Answer : Given: f(x) = x?

The graph for the given function is



(i) Range(f):

For finding the range of the given function, let y = f(x)
Therefore,

y =x?

x =1y

The value of y 2 0.

Hence, Range(f) is [0, «).

(ii) Let y = f(x) = x*

Giveny =4.

Therefore, x* =4

xX=2o0rx=-2

The set of values for whichy =4 is x = {2,-2}.
Q.6.Letf: R — R:f(x)=x2+1.Find f' {10}.
Answer : Given:

f:R—=R:f(x)=x2+1



To find inverse of f(x)
Lety =1f(x)

y=x2+1

-
¥

f—1 (X) =V X —
Substituting x = 10,

< o
1 (10) = v10—1 _v9

=3
Q.7.Letf: R* — R : f(x) = loge x. Find {x : f(x) = -2}.

Answer : Given, f: R* = R : f(x) = loge x

loge x = -2
Taking antilog on both sides

-
=

x=F€

_—

Hence, the value of x for which f(x) = -2 is €

Q.8.LetA={6,10,11,15,12} and let f: A — N : f(n) is the highest prime factor of
n. Find range (f).

Answer : Given, A = {6, 10, 11, 15, 12}

f: A — N:f(n) is the highest prime factor of n

(1) When n = 6, the highest prime factor of 6 is 3.
Hence, f(6) = 3.

(2) When n = 10, the highest prime factor of 10 is 5.



Hence, f(10) = 5.

(3) When n = 11, the highest prime factor of 11 is 11 as 11 itself is a prime number.
Hence, f(11) = 11.

(4) When n = 15, the highest prime factor of 15 is 5.
Hence, f(15) = 5.

(5) When n = 12, the highest prime factor of 12 is 3.
Hence, f(12) = 3.

Hence range of fis { 3,5,11}.

Q. 9. Find the range of the function f(x) = sin Xx.

Answer : The graph of sin(x) is

Sin(x) is a periodic function whose values always lies between -1 to +1. The maximum
T

value is attained at n2 where n is odd and minimum when n is even.
Hence, Range is [-1, + 1].

Q. 10. Find the range of the function f(x) = |x|.

Answer : [x]| is defined as

[x|= x; x>=0

-X; x<0

The value of |x| is never a negative value.



Hence range of |x| is [0, «).

_ _ f(x) =./x-[x]
Q. 11. Write the domain and the range of the function, .

Answer : Given, f(x) = VX ~ [*]

Where [X] is the Greatest Integer Function of x.

f(x) = \fm

Where {x} is fractional part of x.

The graph of f(x) is

(i) dom(f)
Domain of{x} is R.
The value of the fractional part of x is always either positive or zero.

Hence domain of f(x) is R.

(ii) range(f)
Range of {x} is [0, 1).
As the root value [0, 1) between interval lies between [0,1).

Hence range of f(x) is [0, 1).



(5

f(x)==
Q. 12.If 2 —X then find dom (f) and range (f).
Answer : Given, f(x) = 5—x
(i) dom(f)

Here f(x) is a polynomial function whose domain is R except for points at which
denominator becomes zero.

Hence x#5
The domain is (—«,~) — {5}
(ii) range(f)

V:—

Let" 5

=
w

]

For the specified domain

y=-1
Range is {-1}.
Q. 13. Letf={(1, 6), (2, 5), (4, 3), (5, 2), (8,-1), (10, -3)} and g = {(2, 0), (3, 2), (5, 6),
(7,10), (8, 12), (10, 16)}.

Find (i) dom (f + g) (ii) dom * g

Answer : Given, f ={(1, 6), (2, ), (4, 3), (5, 2), (8, -1), (10, =3)}
g ={(2,0), (3, 2), (5, 6), (7, 10), (8, 12), (10, 16)}

(1) Domain of f ={1,2,4,5,8,10}

Domain of g ={2,3,5,7,8,10}

Domainof (f+g)={x:xeDf Dg}

Where Df = Domain of function f, Dg = Domain of function g

Domain of (f + g) = {2,5,8,10}.



(2) Domain of quotient function f/ g ={x: x €D f N Dg and g (x) # 0}

Domain of (f/g) = {2,5,8,10}.

_ x-—1 1 |
fx)=—= —
Q. 14. If X, find the value of | ‘1J .

fx)="=

Answer : Given,
F(x)=1-1/x
To find f(1/x) replacing x by 1/x

F(1/x) = 1 = 1/(1/x)

F(1/x)=1-x
kx
f(x)=——
Q.15 If X+ 1, where x # —1 and f{f(x)} = x for X # —1 then find the value of
K.

| kx
Answer : Given, J &) = x+1, X # —1

kx

F(f(x)) = f(x+1)

k%x
= kx+x+1

Given that f(f(x)) = x

kZx
X = Ex+x+1

Dividing both sides by x

k:

1 = kx+x+1




kx+x+1=k2

1K _ix— (x+1)= 0

—(—x)+ (—x)2-4(1)(—(x+1)) —(—x)— (-x)%-4(1)(-(x+1))
k= 2(1) ork= 2(1)

x+y x2+4x+4 x—yx2+4x+4
k= 2 ork= 2

x+x+2 x—x-2
k= 2 ork= 2

k=x+1ork=-1
As value of x is variable we take k = -1.
Therefore, k= -1

f(x)=

X
Q. 16. Find the range of the function, ‘ ’

x|
Answer : [x| is defined as

[x|= x; x>=0

-X; x<0

1

=2 x>0

= e

I
|

= x ; x<0

X

xl=1; x>0

=-1; x<0

Hence f(x) gives output values 1 and -1 only.
Range is {1,-1}.

Q. 17. Find the domain of the function, f(x) = log |x]|.



Answer : log x function has domain R” :

When x is replaced by |x|, the function f shows value as
f(x) = log(x); x>0

= log(-x); x<0

Hence in the function x cannot be zero as log function is not defined for x=0.

Domain of f(x) is R — {0}

5

f[X+li‘ lxz— : l
X/ =" X" /for all x € R — {0} then write an expression for f(x).

Q. 18.1If

Answer : Given, f (X * i) = (’1‘2 * x_lﬂ)

1
Lety=x+x
Wy
xy ="' +1
.
X -Xxy +1=0
-0/ 9240
X= 2
yiJyi-4
X= 2
(in\-"yz—*t)z + 1
2 .J-'i\l'yzﬂ)ﬂ
- (——)?
fly) =( : )
yZ+y° -4 izwﬁ 4
" — )+ (7= =)
fly) = (( 4 y2+y2-4 +2y[y?-4

2
flyy=Y -2,



Q. 19. Write the domain and the range of the function, bx —a
Answer : (i) domain

ax + b
bx — a

f(x) =
As f(x) is a polynomial function whose domain is R except for the points where the
denominator becomes 0.

a
Hence x#b

a

Domain is R-{b}
(if) Range

ax+b
Let y=bx—a

Y(bx-a) = ax +b
byx-ay =ax+b
byx -ax= ay +b
x(by-a)=ay+b

ay+b

x = by-a
x is not defined when denominator is zero.
by—a#0

y#a/b

Range is R-{a/b}.

Q. 20. Write the domain and the range of the function, f(x) = VX —1 .

Answer : The graph of f(x) is



[

(i) Domain
Domain for VX is [0, «).

Hence, domain for VX — 1 is [1, «).
(if) Range
As the range of function f(x) = Vx is given by the interval [0, +).

The graph of the given function f(x) = Vx - 1 is the graph of V x shifted 1 unit to the right.
A shift to the right does not affect the range.

Hence the range of f(x) = Vx - 1 is also given by the interval: [ 0 , +).
Q. 21. Write the domain and the range of the function, f(x) = —|x|.
Answer : (i) Domain

|x | is defined for all real values.

Hence -|x| is also defined for all real values.

The domain is R.

(if) Range

Range for |x]| is [0, =)

Therefore, range for - |x| is ( -«,0].



