Chapter: 3. FUNCTIONS CLASS?24
Exercise : 3A

Question: 1
Solution:

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.¥). (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, y, z}

Question: 2

Solution:

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.

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

Question: 3

Solution:

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.
Let A= {a,b,c,d}and B = {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={(a. 1). (b, 3), (¢, 5]}
h={(a, 1). (b, 2), (b, 3). (¢, 4). (d. 5)}
In the relation ¥,
f={(a 1), (b 2), (c, 3), (d, 4)} (JDom(H=A
(i) All fi:t components are diff;ent.
So, fis a functon.
In the relation g,

(i) Dom(g)= A



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

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

two different images.

So, h is nota function.

No, every relation is not a function.
Question: 4

Solution:
X={1,2.3.4}andY={1.5.9,11, 15, 16}
and F = {(1.5),(2,9), (3. 1), (4.5).(2,11}}
(i) To show: F is a relation from X to Y
FirstelementsinF=1,2,3, 4

All the first elements are in Set X

So, the first element is from set X

Second elementsinF=5,9,1, 11

All the second elements arein SetY

So, the second element is from set Y

(i) Two first components are the same, i.e. b has

Since the first element is from set X and the second element is from set Y

Hence, F is a relation from X to Y.
(ii) To show: F is a function from X to Y

Function:

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

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

F={(1.5).(2.9). (3. 1). (4. 5), (2, 11)}

F={(1,5), @9 (3, 1), (4 5), D 11)}

Here, 2 is coming twice.

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

Question: 5

Solution:

Given: EX—- R, f(x)=x3+1

Here, X ={-1, 0, 3,7, 9}

Forx=-1

f-1)=(-1)*+1=-1+1=0

Forx=0

f(0)=(0)3F+1=0+1=1



Forx=3

f(3)=(3)3+1=27+1=28 CLAssz4
Forx=7

f(7)=(7)3+1=343 + 1= 344

Forx=9

f(9)=(9)3+1=729+1=730

.". the ordered pairs are (-1, 0), (0, 1), (3, 28), (7. 344), (2, 730)

Question: 6

Solution:

(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 sethas a unique image in the second set.

f= {(_la 2]: ['1’ 3J' (0: 4): [11 5)}

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

Here, -1 is coming twice.

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

.. fis nota function

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

Function:

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

(ii) An elementoffirstsethas a unique image in second set.

g= {(0: 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 nota function. CLAssz4
(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 elementoffirst sethas 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.

Question: 7

Solution:

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

f={(x¥):xeA, yEBandy>2x+ 1}

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

y>2(1)+1

=y>3

andy EB

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

y>2(2)+1

=y=>5

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

s F={(1,4), (1, 6), (2, 6)}

(1.2).(2,2),(2,4) are not the members of ' because they do not satisfy the given conditiony >
Zx + 1

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

All the first elements are in Set A

So, the first elementis from set A

Second elements in F=4, 6

All the second elements are in Set B

So, the second element is from set B



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

Hence, FF is a relation from A to B. CLAssz4
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)1' @ 6)-' (2r 6)}

Here, 1 is coming twice.

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

Question: 8

Solution:

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

f={(xy):x€EA, yEBandy=2x + 3}

Forx=0
y=2x+3
y=2(0)+3
y=3€EB
Forx=1
y=2x+3
y=2(1)+3
y=5€EB
Forx=2
y=2x+3
y=2(2)+3
y=7€B

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

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

Now, we have to show that fis 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. CLAssz4

f={(0,3), (1.5). (2. 7)}

—

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

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

.. fis a function.

Doem (f)=0,1,2

Range (f)=3,5,7

Question: 9

Solution:

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

f={(xy):xeA, yeBandy=2x-1}

Forx=2
y=2x-1
y=2(2)-1
y=3€B
For x =3
y=2x-1
y=2(3)-1
y=5€B
For x =5
y=2x-1
y=2(5)-1
y=9€B
For x=7
y=2x-1
y=2(7)-1
y=13 B

S fF={(2,3).(3,5),(5,9), (7, 13)}
Now, we have to show that fis 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 sethas 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.
(ii) 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

Question: 10

Solution:

Given:

g=1{(1,2),(2,5).(3.8),(4,10), (5. 12), (6, 12)}

We know that,
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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.

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

1 \ s
2 5
3 o
a 10
5 12
6

Here, we observe that each element of the given set has appeared as the first componentin 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

Question: 11

Solution:

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
et CLASS24
= b = -5 ..(i)

Similarly, (1,-2) ef
=f(1)=-2
=a(l)+b=-2
=a+b=-2

=a+(-5) =-2 [from (i)]
=>a=-2+5

=a=3

Sf(x)=ax+b

=3x+ (-5)

f(x)=3x-5

Question: 12
Solution:

Given: f(x) = x2

To find: % ..(1)
Firstly, we find the f(5)
Putting the value of x = 5 in the given eq., we get
f(5) = (5)°

= [(5) =25

Similarly,
f(1) = (1)
=f1)=1
Putting the value of f(5) and f(1) in eq. (i), we get

f(5)-f(1) 25-1 24
(5—1) 5-1 ey

fi5)-f(1)
(5-1)

Hence, the value of

Question: 13
Solution:
Given: f(x) = x2

fl1.1)-f(1)

To find: TR (i)

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)2

=f(1.1)=1.21 CLASS24

Similarly,
f(1) = (1)2
=f1)=1
Putting the value of f{1.1) and f(1) in eq. (i), we get

f(1.1)—f(1) 121-1 021 .1
(11-1)  11-1 01

fll.0-f(1)

- 2.1
(1.1-1)

Hence, the value of

Question: 14

Solution:

Given: f(x) = highest prime factor ofx

and sincex €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

2] & i3] 13 2] 12
7] A 1 2l e
_ | .. Sy
| 1
3] 15 21 16 L
E 5 21 8 !
1 2] 4
2|
1




Value of x | Highest Prime Factor of x
12 3

13 13

14 7

15 5

16 2

-

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

Question: 15

Solution:

Given that F: R*— R such that f(x) = log.x

To find: (i) Range of f

Here, f(x) =log.x
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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 fis the set of all real numbers.

To find: (ii) {x: x € R" and f(x) = -2}

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

and f(x) = log.x ...(b)

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

logex = -2

Taking exponential both the sides, we get

= elagex =@

[ Inverse property .i. e b'98¥ = x]

>x=e?



S{x:xeRTand f(x) = -2} = {e%}

To find: (iii) f(xy) = f(x) + f(y) forallx,y e R CLAssz4

We have,

f(xy] = loge(xy)

=loge(x] +loga(y)

[Product Rule for Logarithms]

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

L filxy) = f(x) + f(y) holds.

Question: 16

Solution:

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 € R.
Moreover, for every positive real number x , 3 logzx € R such that
f(log,x) = 2'°B=x

N

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

Wehave, f(x) =1 ...(a)

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

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

2% =5

=2=20[-20=1]

Comparing the powers of 2, we get

=2x=0

So{x e f(x) = 1} = {0}

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

We have,

filx+y)=2%"Y

= 2X2Y

[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¥]
Sof(x+y)=f(x).f(y) holds forallx,ye R
Question: 17

Solution:



Itisgiventhatf:R—-Randg:C—> C

Thus, Domain (f) = R and Domain (g) =C CLAssz4

We know that, Real numbers # Complex Number

.7, Domain (f) # Domain (g)

.. f(x) and g(x) are not equal functions

R I -4

Question: 18

Solution:

(i) f: R = R such that f(x) = x2

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

(ii) g R= Rsuchthatg(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, o)
(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)
Question: 19

Solution:

Given: f(x) =x2+ 1

To find: (i) £1{10}

We know that, if f: X — Y such thaty € Y. Then f1(y) = {x € X: f(x]) = y}.
In other words, f1(y) is the set of pre — images of y
Let £1{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

=x?=9

=x=+9

=x=+ 3

SoFN10} = {-3, 3}

To find: (ii) £1{-3}

Let £1{-3} = x. Then, f(x) = -3 ...(iii)

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



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

x2+1=-3

=x2=-3-1

=>x%=-4

Clearly, this equation is not solvablein R
SPN-3 =@

Question: 20

Solution:

Given: F(x) = gx +32 .01

To find: (i) F(0)

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

9
F(x) = §x+ 32

9

= F(0)= _x0+32
pe }

= F(0) =32

Itmeans 0°C=32"F

To find: (ii) F(-10)

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

9
F(x) = §x+ 32

9
= F(-10) :gx (-10) + 32
= F(-10) =9 =% (-2) + 32

= F(-10)=-18+32

= f(-10) =14

It means -10°C=14"F

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

It is given that F(x) = EX + 32

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

9
212:§x+32

212 - 32 i
= - =-X
5)&

180 2
= =—-X
5}L

180 x>
=x= —
X 9

=x=20x5

CLASS24



= x =100

It means 212°F = 100°C

Exercise : 3B

Question: 1

Solution:

Given: f(x) =x2 - 3x+ 4 —-(1)

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

Need to Find: Value of x

Replacingxby (2x+ 1) in equation (1) we get,
f(2x+1)=(2x+1)2-3(2x+ 1) + 4-—--(2)
According to the given problem, f(x) = f(2x + 1)
Comparing (1) and (2) we get,
x2-3x+4=(2x+1)2-3(2x+1)+4
=x2-3x+4=4>+4x+1-6x-3+4
=4x2+4x+1-6x-3+4-x2+3x-4=0
=3x2+x-2=0

=3x2+3x _2x - 2=0
=3xx+1)-2(x+1)=0

= (3x-2)(x+1)=0

So,either (3x-2)=0or(x+1)=0

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

Question: 2

@]
Need to prove:f(i) = ﬁf(l)

Now replacing x by 3 we get,
=

=f (%) = _(i:_llJ} = —f(x) [Proved]
(ii)

Need to prove:f(_?_l) o

Now replacing x by 1 we get,

x
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X +1
=f(F) =32
= () -

Y
~n
I
p
i
[

Questlion: 3

. . _ 31
IfGiven: f(x) = x =

Need to prove: f(x) + f(%) =0

1
Replacing x by — we get,
X

/()-51-

x3

Now according to the problem,
1 3
f(l)‘l‘f(;):'t ——— 1 = — A

= fe)+F(2) = 0 Pr

Question: 4

x+1

IfGiven: f(x) =

by

Need to prove: f{f(x]} = x
Now replacing x by f(x) we get,

f(x)+1

(USRS

x4

= FF (0} = F

X—1

= fIf ()
> flifon==

= f{f(x)} = x [Proved]

Question: 5
If f(x) =
Solution:

1
2

. -1
Given: f(x)=——., wherex # —
[ER b d

Need to prove: f{f(x)} = %Whe“ X # ?

Now placing f(x) in place of x

1

= f{f(0)}=

F_i% [Proved]

_x+l+x-l

T xtl—w+l

2f(x)+1
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1

= f(f (0} =

2241
zx+1
i am L CLASS24
> flf()} =z = Tx+3» Where x = — [Proved]
2x+1 =
Queslion: 6
IfGiven: f(x)} = =

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

Replacing x by f(x],

1
f{f(k)}=1_7m
Sff)= e ==

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

Ay 1=/
TN =7
= UGN = =2
> A N = =
= fIAf (D)} = :—l = X [Proved]
Question: 7
IfFGiven: f(x) = “i'::l

Need to prove: [(tan@) = sin 206

R 2tan @

L —————

I ) 1+ tan®@

= f(tan @) = 2ta:z§ [as 1 + tanz O = sec? 0]
56C*

in

_ o stn@ 2 _ 8 .
= f(tan®) = 2——cos 0 [astanf = — and secd =

s
€os cusﬁ]

= f(tanB) = 25in 8 cos8 = sin 2 6 [Proved]

Question: 8

3x+1

IfGiven:y = f(x) = —

Need to prove: x = f(y)
Replacingx by y in the function,

3y +1
5y -3

0 =

Now, given in the problem thaty = f(x)

B[+l
331+1+1
= () = S

sx—3



Ox+3+5x—3
=f) = 15x+5-15x+9

S ==y CLASSZ4
) 14
=x = f(v) [Proved]

Exercise : 3C

Question: 1

Solution:
]
Given: f(x) = i:iz

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 =213

It means that the denominator is zero whenx= 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, Dy = (- @0, -3) U (-3, 3) U (3, 0).

(i)

Given: f(x) =

2x-3

x?4xr-2

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,

Y +x—-2=0

>xi+2x—x—2=0

=2x(x+2)—-1(x+2)=0

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

2x=-2&x=1

It means that the denominator is zero whenx=1and x=-2

S0, the domain of the function is the set ofall the real numbers except 1 and -2.
The domain of the function, Dyyy = (- o0, -2) U (-2,1) U (1, o).

(iii)

Given: f(t) Nk

x2-8x+12
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,
¥?—8x+12=0 CLAssz4
Sx7—2x—6x+12=0
>x(x-2)-6(x-2)=0
=2(x—-2)(x—6)=0
2x=2&x=6
It means that the denominator is zero whenx=2and x=6
So, the domain of the function is the set ofall the real numbers except 2 and 6.
The domain of the function, Dy, = (- @0, 2] U (2, 6] U (6, o).
(iv)
Given: f(x) = =4
x2-1
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,
¥»—1=0
=>xZ =4
=2x=4+1

It means that the denominator is zero whenx=-1 andx=1

So, the domain of the function is the set of all the real numbers except-1 and +1.
The domain of the function, Dy, = (- e,-1) U (-1, 1) U (1, c2).

Question: 2

Solution:

Given: f(x) = f

Need to find: Where the functions are defined.

Let, f(x) = =y - (1)
To find the domain of the function f(x) we need to equate the denominator of the function to 0.
Therefore,

x=0

[t means that the denominatoris zero whenx=0

S0, the domain of the function is the set of all the real numbers except 0.

The domain of the function, Dy = (- o0, 0) U (0, o0).

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

So the equation becomes,



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

Therefore, CLAssz4

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, Rypg = (- o2, 0) U (0, o0).

Question: 3

Solution:

Given: f(x) = ﬁ

Need to find: Where the functions are defined.

1

Let, f(x) = 25 = v (1)
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 whenx =5

So, the domain of the function is the set of all the real numbers except 5.

The domain of the function, Dy, = (- o0, 5) U (5, o0).

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
y -5

X

1
Sy—§5==
-

1+5x

Sy=145=""2= (1)

£
To find the range 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 range of the function is the set ofall the real numbers except 0.

The range of the function, Ry = (- o2, 0] U (0, oo).

Question: 4

Solution:

x-3

Given: f(x) =

2-x
Need to find: Where the functions are defined.

Let, f{a)mti—em e (1)

L—X




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

o CLASS24
=>x=2

It means that the denominator is zero whenx=2

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

The domain of the function, D,y = (- o0, 2) U (2, o0).

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

So the equation becomes,

=2y —-3=2x —xy
=y+ay=2x+3
2y(l+x)=2x+3

2x+3

=y =", = fGd

l+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 setofall the real numbers except-1.
The range of the function, Ry = (- @0, -1) U (-1, o).

Question: 5

Solution:

Ix—2

Given: f(x) =

x+2
Need to find: Where the functions are defined.

3x-2

Let, f(x) = =¥ -l

x+2

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

[t means that the denominator is zero when x=-2

S0, the domain of the function is the set of all the real numbers except-2.

The domain of the function, Dy = (- o0, -2) U (-2, o).

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

CLASS24

=23y—ay=2x+2

2x+2

2yv= . f(xy)

To find the range of the function f(x:) 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, Rey = (- o2, 3) U (3, o2).

Queslion: 6

Solution:

Given: f(t) = %

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 denominatoris zero whenx =4

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

The domain of the function, Dy, = (- o, 4) U (4, c0).

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, Ry = (-e0, 8) U(8, c0].

Question: 7

Solution:

1

Given: f(x) = Ner

Need to find: Where the functions are defined.

1

Let, f(X) = == =¥ —(1)

V2a—3
The condition for the function to be defined,

2Zx—3>0

3
:-'_l'>:
2



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

The domain of the function, Dy = (;, o). CLAssz4

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, Ry = (0, 1).
Question: 8

Solution:

Given: f(x) = ﬂxiz
CX—

Need to find: Where the functions are defined.

ax—b

Let, ) = =y -1
et f(x) = 222 = y - (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

d
=X =—

[

It means that the denominator is zero when x=

oo

So, the domain of the function is the set of all the real numbers except d/c.
The domain of the function, Dy = (- o, Ju (G, o).
c [ 4

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

—

cv—d
=ay—b=cxy—dx

=ay—cxy=>b—dx

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
2>X ==
[

@
It means that the denominator is zero when x= —

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

The range ofthe function, Ryy) = (- o, ;] U [;, oo].

Question: 9

Solution:

Given: f(x) = V3r—§



Need to find: Where the functions are defined.

The condition for the function to be defined, CLAssz4
3Ix—-520

=X =

W

S0, the domain ofthe function is the set ofall the real numbers greater than equals to Z
The domain of the function, Dy = [z, o).

Putﬁngz in the function we get, f(x) =0

[t means the range of the function is defined for all the values greater than equals to 0.
The range of the function, Ry, = [0, o0).

Question: 10

Solution:

x—5

Given: f(\) = _;7“
Need to find: Where the functions are defined.

The condition for the function to be defined,

3—x>0

=2x<3

So, the domain of the function is the set of all the real numbers lesser than 3.
The domain of the function, Dy = (-2, 3).

The condition for the range of the function to be defined,
¥x—520&3-x>0

>2x=25&x<3

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

Question: 11
Solution:

Given: f(x) = ,1—

T

Need to find: Where the functions are defined.

The condition for the function to be defined,

¥¥—-1>0

2xi>1

=2x>1

S0, the domain of the function is the set of all the real numbers greater than 1.

The domain of the function, Dy = (1, o).



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

The range of the function, Ry = (0, 1) CLAssz4
Question: 12

Solution:

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.

50, the domain of the function, Dygy = (-o0, o).

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, Ry, = (-0, 1)
Question: 13
Solution:

lx—4]

Given: f(x) =—
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, Dy, = (- o0, 4) U (4, oo).

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, Re,g={-1.,1}

Question: 14

Solution:

Given: f(x) = l: _59
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=23

It means that the denominatoris zero whenx=3

So, the domain of the function is the set of all the real numbers except 3.



The domain of the function, Dy, = (- 0, 3] U (3, o).

Now if we put any value of x from the domain set the output value will be either CLAssz4

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, Rypy = (-00, 6] U(6, o).

Question: 15

Solution:

Given: f(x) = ———
Need to find: Where the functions are defined.
The maximum value of an angle is 21

S0, the maximum value of x = 2m/3.

Whereas, the minimum value of x is 0

Therefore, the domain of the function, Dgyy = (0, 2m/3).

Now, the minimum value of sinB = 0 and the maximum value of sin@ = 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, Reyy = (1/2, 1).

Exercise : 3D

Question: 1

Solution:

Given: f{(x) =x +5Vxe R

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) = (-o0, 00) {x| x € R}

Now,
Let y = f(x)
y=xXx+5
X=y-5

The range is set of all valid values of v
Therefore,
Range(f) = (-, 00) {y | y e R}

Graph:
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Queslion: 2
Solution:

Given:

1x,whenx =0
x+ 1, wwhenx >0

1-xwhenx <0
f{x) = [
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) = (-o0, 0) ...(1)
Whenf(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 expressionundefined.
Therefore,
Domain(f) = (0, oo) ...(3)
From equations (1),(2) & (3) We can say that the domain of f(x) as a whole :
Domain(f) = (-o0, o)
Now when, f(x) =1 -x
x=1-f(x)
As x ranges from -oo to 0, then f(x) ranges from 1 to oo
Therefore,
Range(f) = (1, o2) ...(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 oo, then f(x) ranges from 1 to oo
Therefore,

Range(f) = (1, o2) ...(6)

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

Graph:

N

fly=xx=0

y=1-x x<0

Question: 3
Solution:
Given:
) = V&

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, o) ¥ x e R* v {0}

As the value of x varies from 0 to oo, value of \/x varies from

Range(f) = [0, o) ¥ x € R* v {0}

Graph:

to \fm. Hence,

CLASS24
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Question: 4

Solution:

Given:

flx) = x3y x e R

To Find: Domain and range of the given function.
Here, f(x) = x1/3

The domain of the above function would be,
Domain(f) = (-oo, o) {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 = x1/3

y?=x

Since f(x) is continuous, it follows that
Range(f) = (-0, 2} {y | ¥ € R}

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

Graph:




Exercise : 3E

Question: 1
Solution:

(i) Given:

f(x) =x+1andg(x) =2x-3
(D) To find: (f+ g) (x)
(f+g) (x) = f(x] + g(x)
=(x + 1) + (2x -3)
=x+1+2x-3

=3x-2

Therefore,

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

(i) To find: (F- g) (x)
(F-g) (x) =f(x} - g(x]

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

=4-x

Therefore,
(F-g)(x)=4-x

(iif) To find: (fg)(x)
(fg)(x) = f(x). 8(x)

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

= x(2x) -3(x) +1(2x) -1(3)
=2x2-3x+2x-3
=2x?-x-3

Therefore,

(fg)(x) = 2x2 - x -3

(iv) To find: (g) (x)
Sol. (ﬁ) () = (%)

(r+1)
“\2x—3

Therefore,

(5= =)

Question: 2

Solution:
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(i) Given:
f(x) = 2x + 5 and g(x) = x> + %
(i) To find: (f+ g) (x)

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

=2x+ 5+ x2+x
=xZ2+3x+5

Therefore,

(f+g) (x)=x2+3x+5

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

(f-g) (x) =1f(x) - g(x)
=(2x+5)-(x2+x)
=2x+5-x2-x%
=-x2+x+5

Therefore,
f+g)(x)=-x2+x+5

(i) To find: (fg)(x)

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

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

= 2x(x?2) + 2x(x) + 5(x2) + 5x
= 2x3 + 2x2 + 5x2 + 5x

= 2x3 + 7x2 + 5x

Therefore,

(fg) (x) = 2x3 + 7X2 + 5x

() To find: (g) (x)
(=)

(21‘ + 5)
T A\x24x

Therefore,

(- (232)

Question: 3

Solution:
(i) Given:
f(x)=x3+1andg(x)=x+1

(i) To find: (f+ g) (x)

CLASS24



(f+g) (x) =f(x] + g(x)
=(x3+ 1) + (x + 1) CLASS?24
=x3+1+x+1

=x3 x4+ 2
Therefore,

F+g) () =x3+x+2
(i) To find: (f - g} (x)
(f- ) (x) = f(x] - g(x)
=(xF+1)-(x+1)
=x3+1-x-1
=x3-x

Therefore,

(F-g) () =% -x

(i) To find: G) (x)
(Po- ()

i (x31+ 1)

Therefore,

Fo= ()

(i) To find: (i) (x)
...
(E) )= (g(x))
x3+1
- ( x+1 )
x4+ 13
_( x+1 )

= (M) (Because aS+b3= (a+h) (az —ab+ bZJ)
x+

Therefore,

(}:)(1')= x2-x+ 1
g

Question: 4

Solution:

Given:

fG)="

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



(e (%) = c.f(x)

=<(%) CLASS24

=x
Thercfore,

(e =x

(i) To find: (c2f) (x)
() (x) = ¢ f(x)
-<(2)

= cx

Therefore,

(c*f) (x) = ex

(i) To find: (2 £ (x)

1

()=t

- 2(3)

Therefore,

Cre=z

Question: 5

Solution:

Given:

f(x)=\x —2:x>2and g(x)=yx + 2 x> 2
() To find: (F+ g) ()

Domain(f) = (2, o)

Range(f) = (0, =)

Domain(g) = (2, o0)

Range(g) = (2, oo}

(f+g) () =f(x) +8(x)

=X=Z+Vit2
Therefore,

F+rg) () =Vi-2+Vx+2
(ii) To find:(f - g)(x)

Range(g) € Domain(f)
Therefore,

(f - g)(x) exists.

(F- g)(x) = f(x) - g(x]



=Vxi—-2+yx+2

Therefore,

(F-8) () =yxi—2-yx+2

(iii) To find:(fg)(x)

(fg)(x) = f(x).8(x)

=(Vx—2).(\x +2)

=JG-2)x+2)

=VxZz— 22 (v a® — b* = (a—b)(a+h))
=Jx2-¢

Therefore,

(fg)(x) =vx2—4

Exercise : 3F

Question: 1

Solution:
f{lx)=1-3x,g(x)=2x2-1
To find:- Set of values of x for which f(x) = g(x)
Consider,

f(x) = g(x)

1-3x=2x"-1

2x* +3x-2=0
2x24+4x-x-2=0

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

x=-2o0rx =4

The setvalues for which [(x) and g(x) have same value is { -2, <.

Question: 2

Solution:

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 =3x% -1

37 -x-4=0

3y%-4x +3x-4=0

CLASS24



Xx(3x-4) +(3x-4) =0
(Bx-4)(x+1)=0

x=4/3 ar x=-1

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

Question: 3

Solution:

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

Finding f(x) for each value of x,
(V-1)=(-1)3+1=-1+1=0
(2)f(0)=(0)*+1=0+1=1
(3)f(2)=(2)*+1=8+1=9
(4)f(5)=(5)*+1=125+1=126
fin ordered pair is represented as
f={(-1,0).(0.1).(2,9).(5.126)}
Question: 4

Given:

A={-2,-1,0,2}

frAo Z:f(x) =x2-2x-3

Finding f(x) for each value of x,
f(-2)=(-2)2-2(-2)-3=4+4-3=5
f(-1)=(-1)2-2(-1)-3=1+2-3=0
f(0) = (0)2-2(0) -3 =0+ 0-3 =-3
f(2)=(2)2-2(2)-3=4-4-3=-3
f in ordered pair is represented as
F={(-2,5).(-1,0),(0,-3).(2,-3)}

Question: 5

The graph for the given function is

-1}
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(i) Range(f):

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

Therefore,
y =x?
x=1y

The value of y = 0.

Hence, Range(f) is [0, o).

(ii) Lety = f(x) = x°

Given y = 4.

Therefore, x*=4
x=2Zorx=-2

The set of values for which y = 4 isx = {2,-2}.
Question: 6

Solution:

Given:

f:RoR:f({x)=x+1

To find inverse of f(x)

Let y = f(x)

y = xZ+1

y-1=x2

x=Jy—1

Fre)=yi—1

Substituting x = 10,
Fr10)=y10—1=y9=3
Question: 7

Given,f: R* = R: f(x] = log.x
f(x)=-2

log.x=-2

Taking antilog on both sides
x=e?

Hence, the value of x for which f(x) = -2 is e >,
Queslion: 8
Given,A={6,10,11, 15, 12}

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

(1) Whenn = 6, the highest prime factor of 6 is 3.

Hence, f(6) = 3.

CLASS24



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

Hence, f{(10) = 5. CLAssz4

(3) Whenn=11, the highestprime factorof11lis11as 11 itselfisaprimenumt |
=11.

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

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

Hencerangeoffis {3,5,11}.

Question: 9

The graph of sin(x) is

/1’ 1 2 3\\ 1 5 4

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

m
attained at n; where n is odd and minimum when n is even.llence, Range is [-1,+1].

Question: 10

|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, o).

Question: 11

Given, f(x]) = m

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

() = J{x)
where {x} is fractional part of x.

The graph of f(x) is

(i) doem(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].
Question: 12

-5

Given, f(x) =

5—x

(D) dom(f)

CLASS24

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

becomes zero.
Hencex#5
The domain is (—o0,00) - {5}
(ii) range(f)
x=5

Lety = —

5-x
For the specified domain
y=-1

Range is {-1}.

Questlion: 13

Given, f={(1,6),(2,5). (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: x€Dfn Dg}

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

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

(2) Domainof quotient functionf/ g={x:x€Dfn Dgand g(x) # 0}

Domain of (f/g) = {2.5.8,10}.
Question: 14

Given, f(x) =

F(x)=1-1/x

To find [(1/x) replacing x by 1/x
F(1/x)=1-1/(1/x)
F(1/x)=1-x

Question: 15

Given. f(x) = fT‘l, x*-1

F(f(x) = )



kEx

- kx+x+1
Given that f{f(x)) =x CLAssz4

_ k*x

kx+x+l

Dividing both sides by x
k:

kx+x+1

1=

kx+x+1=k*?
1k —kx-(x+1)=0

= ==+ (=x)F—4(1)(=(x+1)} —(=x)=(=x)F=4{1)(—(x+1)}

k ork=
2(1) 2(1)
_ x4y xT+ax+a _x—JxT+4ax+4
k =Xt ork=21"%
2 X
X+x+2 x—x—2
k=——ork=

2 2

k=x+l1lork=-1

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

Question: 16

|x| is defined as

|x|= x; x>=0

-x; x=<0

1 il

‘.

o = e
Byl =

= —; x<0
X

EY

o = 1;x=>=0

=-1; x<0

Hence f(x) gives output values 1 and -1 only.

Range is {1,-1}.

Question: 17

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 notdefined for x=0.
Domain of f(x) is R — {0}

Question: 18



(i)

1\ 2
= (x + E) =12
Let’s assume that,

1 1
Sx2+—-2 (—):rz
x +x2 €3] p

CLASS24

1
=>x2+x—2=£2—2

=ft)=t2-2
=f(x)=x2-2
Question: 19
(i) domain

ax + b
A rery

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

Hence xatg
- - i1
Domain is R-{g}

(ii) range

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

ay+b
= hven

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

y=a/b

Range is R-{a/b}.

Question: 20

Solution:

The graph of f(x) is

"




(i) domain

Domain for /¥ is [0, ®). CLASS24

Hence, domain for /y — 1 is [1,c0).
(i) Range
As the range of function f{(x] = Vx is given by the interval [0, +e0].

The graph of the given function f(x) = Vx - 1is 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 isalso given by the interval: [ 0, +o0).
Question: 21

(i) Domain

|x | is defined for all real values.

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

The domain is R.

(ii) Range

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

Therefore, range for - |x]| is ( -20.0].
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