3. Functions

Exercise 3.1

1. Question

Define a function as a set of ordered pairs.
Answer

A function from is defined by a set of ordered pairs such that any two ordered pairs should not have the
same first component and the different second component.

This means that each element of a set, say X is assigned exactly to one element of another set, say Y.
The set X containing the first components of a function is called the domain of the function.

The set Y containing the second components of a function is called the range of the function.

For example, f = {(a, 1), (b, 2), (¢, 3)} is a function.

Domain of f = {a, b, c}

Range of f = {1, 2, 3}

2. Question

Define a function as a correspondence between two sets.

Answer

A function from a set X to a set Y is defined as a correspondence between sets X and Y such that for each
element of X, there is only one corresponding elementin.

The set X is called the domain of the function.
The set Y is called the range of the function.

For example, X = {a, b, c}, Y ={1, 2, 3, 4,5} and f be a correspondence which assigns the position of a
letter in the set of alphabets.

Therefore, f(a) = 1, f(b) = 2 and f(c) = 3.

As there is only one element of Y for each element of X, f is a function with domain X and range Y.
3. Question

What is the fundamental difference between a relation and a function? Is every relation a function?
Answer

Let f be a function and R be a relation defined from set X to set Y.

The domain of the relation R might be a subset of the set X, but the domain of the function f must be equal to
X. This is because each element of the domain of a function must have an element associated with it,
whereas this is not necessary for a relation.

In relation, one element of X might be associated with one or more elements of Y, while it must be
associated with only one element of Y in a function.

Thus, not every relation is a function. However, every function is necessarily a relation.
4. Question

LetA={-2,-1,0,1, 2} and f: A-> Z be a function defined by f(x) = x2 - 2x - 3. Find:

i. range of f i.e. f(A)

ii. pre-images of 6, -3 and 5

Answer

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



f: A > Z such that f(x) = x? - 2x - 3
i. range of fi.e. f(A)

A is the domain of the function f. Hence, range is the set of elements f(x) for all x € A.
Substituting x = -2 in f(x), we get
f(-2) = (-22-2(-2) -3
=>f(-2)=4+4-3

- f(-2) =5

Substituting x = -1 in f(x), we get
f(-1) = (-1 - 2(-1) - 3
=>f(-1)=1+2-3

~f(-1)=0

Substituting x = 0 in f(x), we get
f(0) = (0)? - 2(0) - 3
=f0)=0-0-3

- f(0) = -3

Substituting x = 1 in f(x), we get
f(1) = 12 -2(1) - 3

=>f(1)=1-2-3

S f(l)=-4

Substituting x = 2 in f(x), we get
f(2) =22 -2(2) - 3

=>f(2)=4-4-3

~f(2) =-3

Thus, the range of fis {5, 0, -3, -4}.
ii. pre-images of 6, -3 and 5

Let x be the pre-image of 6= f(x) = 6
=»>x2-2x-3=6

=»x2-2x-9=0
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However, 1 + \,!ﬁ g A
Thus, there exists no pre-image of 6.
Now, let x be the pre-image of -3 = f(x) = -3
=x?-2x-3=-3
=>x2-2x=0
=>x(x-2)=0
S~ x=0o0r2
Clearly, both 0 and 2 are elements of A.
Thus, 0 and 2 are the pre-images of -3.
Now, let x be the pre-image of 5=f(x) =5
=»x?-2x-3=5
=x?-2x-8=0
=x?-4x +2x-8=0
=>X(x-4)+2(x-4)=0
=>(x+2)(x-4)=0
X =-2o0r4
However, 4 € Abut -2 €A
Thus, -2 is the pre-images of 5.
5. Question
If a function f: R » R be defined by
3x-2x<0

Lx=0
1 4x+1x>0

.

f(x)=

Find: f(1), f(-1), f(0), f(2).

Answer
Jx—2,x<0
Given f(x) = 1,x=10
4x+1L,x =0

We need to find f(1), f(-1), f(0) and f(2).

When x >0, f(x) =4x + 1

Substituting x = 1 in the above equation, we get
f(1) =4(1) + 1

=>f(l)=4+1

~f(1)=5

When x < 0, f(x) = 3x - 2

Substituting x = -1 in the above equation, we get

f(-1) = 3(-1) - 2



=f(-1) = -3-2

s f(-1) =-5

When x =0, f(x) =1

S f(0)=1

When x>0, f(x) =4x + 1

Substituting x = 2 in the above equation, we get
f(2) =4(2) + 1

=>f(2)=8+1

S f(2) =9

Thus, f(1) = 5, f(-1) = -5, f(0) = 1 and f(2) = 9.
6. Question

A function f : R - R is defined by f(x) = x2. Determine

i. range of f

ii. {x: f(x) =4}
iii. {y: f(y) = -1}
Answer

Given f: R - R and f(x) = x2.

i. range of f

Domain of f = R (set of real numbers)

We know that the square of a real number is always positive or equal to zero.

Hence, the range of f is the set of all non-negative real numbers.

Thus, range of f = Rtu {0}

i. {x: f(x) =4}
Given f(x) = 4
=x2 =
=>x2-4=0

=>(x-2)x+2)=0
SLX =2

Thus, {x: f(x) = 4} = {-2, 2}

iii. {y: f(y) =-1}
Given f(y) = -1
= yz = -

However, the domain of f is R, and for every real number y, the value of y? is non-negative.

Hence, there exists no real y for which y2 = -1.
Thus, {y: fly) =-1} =0

7. Question



Let f: R*— R, where R* is the set of all positive real numbers, be such that f(x) = log.x. Determine
i. the image set of the domain of f

i. {x: f(x) =-2}

iii. whether f(xy) = f(x) + f(y) holds.

Answer

Given f : RT> R and f(x) = logex.

i. the image set of the domain of f

Domain of f = Rt (set of positive real numbers)

We know the value of logarithm to the base e (natural logarithm) can take all possible real values.
Hence, the image set of f is the set of real numbers.
Thus, the image set of f = R

i. {x: f(x) =-2}

Given f(x) = -2

= l0geX = -2

~x=e?2[logya=c=a=b]

Thus, {x: f(x) = -2} = {e2}

iii. whether f(xy) = f(x) + f(y) holds.

We have f(x) = logex = f(y) = logey

Now, let us consider f(xy).

f(xy) = loge(xy)

= f(xy) = loge(x x y) [ logp(axc) = logpa + logpC]
= f(xy) = logex + l0gey

o f(xy) = f(x) + f(y)

Hence, the equation f(xy) = f(x) + f(y) holds.

8. Question

Write the following relations as sets of ordered pairs and find which of them are functions:
i. {(x,y):y=3x,x€{1,2,3},ye{3,6,9, 12}}

i. {(x,y):y>x+1,x=1,2andy=2,4,6}

iii. {(x,y):x+y=3,x,ye {0,1, 2, 3}}

Answer

i. {(x,y):y=3x,x€{1,2,3},ye {3,6,9,12}}
When x =1, we havey = 3(1) = 3

When x = 2, we havey = 3(2) =6

When x = 3, we havey = 3(3) =9

Thus, R = {(1, 3), (2, 6), (3, 9)}

Every element of set x has an ordered pair in the relation and no two ordered pairs have the same first
component but different second components.



Hence, the given relation R is a function.

i. {(x,y):y>x+1,x=1,2andy=2,4,6}
Whenx =1, wehavey>1+1lory>2=y={4,6}
When x =2, wehavey>2+1lory>3=y={4, 6}
Thus, R = {(1, 4), (1, 6), (2, 4), (2, 6)}

Every element of set x has an ordered pair in the relation. However, two ordered pairs (1, 4) and (1, 6) have
the same first component but different second components.

Hence, the given relation R is not a function.
ii. {(x,y):x+y=3,x,ye {0,1, 2,3}}
When x =0, wehave0+y=3=y =3
Whenx =1, wehavel +y=3=y =2
Whenx =2, wehave2 +y=3=y=1
When x =3, wehave3 +y=3=y=0
Thus, R = {(0, 3), (1, 2), (2, 1), (3, 0)}

Every element of set x has an ordered pair in the relation and no two ordered pairs have the same first
component but different second components.

Hence, the given relation R is a function.

9. Question

Letf: R-=>Rand g: C- C be two functions defined as f(x) = x2 and g(x) = X2, Are they equal functions?
Answer

Givenf:R->R D f(x) =x2andg: R-R D g(x) = x2

As f is defined from R to R, the domain of f = R.

As g is defined from C to C, the domain of g = C.

Two functions are equal only when the domain and codomain of both the functions are equal.
In this case, the domain of f # domain of g.

Thus, f and g are not equal functions.

10. Question

If f, g, h are three functions defined from R to R as follows:

i, f(x) = x2
ii. g(x) = sin x
iii. h(x) = x2 + 1

Find the range of each function.

Answer

i f(x) = x?

Domain of f = R (set of real numbers)

We know that the square of a real number is always positive or equal to zero.
Hence, the range of f is the set of all non-negative real numbers.

Thus, range of f = [0, ») = {y: y = 0}



ii. g(x) = sin x

Domain of g = R (set of real numbers)

We know that the value of sine function always lies between -1 and 1.

Hence, the range of g is the set of all real numbers lying in the range -1 to 1.
Thus, rangeofg =1[-1,1] = {y:-1 =y = 1}

iii. h(x) = X% + 1

Domain of h = R (set of real numbers)

We know that the square of a real number is always positive or equal to zero.
Furthermore, if we add 1 to this squared number, the result will always be greater than or equal to 1.
Hence, the range of h is the set of all real numbers greater than or equal to 1.
Thus, range of h = [1, ©) = {y:y = 1}

11. Question

Let X={1,2,3,4}andY = {1, 5,9, 11, 15, 16}. Determine which of the following sets are functions from X
to.

i. f1 = {(1, 1), (2, 11), (3, 1), (4, 15)}

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

iii. f3 = {(1, 5), (2, 9), (3, 1), (4, 5), (2, 11)}
Answer

Given X = {1, 2,3,4}and Y = {1, 5, 9, 11, 15, 16}
i. f1 = {(1, 1), (2, 11), (3, 1), (4, 15)}

Every element of set X has an ordered pair in the relation f; and no two ordered pairs have the same first
component but different second components.

Hence, the given relation f; is a function.

i. f; = {(1, 1), (2,7),(3,5)}

In the relation f,, the element 2 of set X does not have any image in set Y.

However, for a relation to be a function, every element of the domain should have an image.
Hence, the given relation f, is not a function.

ii. f3 = {(1, 5), (2, 9), (3, 1), (4, 5), (2, 11)}

Every element of set X has an ordered pair in the relation f3. However, two ordered pairs (2, 9) and (2, 11)
have the same first component but different second components.

Hence, the given relation f3 is not a function.
12. Question

Let A= {12, 13, 14, 15,16, 17} and f: A—> Z be a function given by f(x) = highest prime factor of x. Find
range of f.

Answer
Given A = {12, 13, 14, 15, 16, 17}
f: A - Z such that f(x) = highest prime factor of x.

A is the domain of the function f. Hence, the range is the set of elements f(x) for all x € A.



We have f(12) = highest prime factor of 12
The prime factorization of 12 = 22 x 3
Thus, the highest prime factor of 12 is 3.

- f(12) =3

We have f(13) = highest prime factor of 13
We know 13 is a prime number.

- f(13) =13

We have f(14) = highest prime factor of 14
The prime factorization of 14 =2 x 7
Thus, the highest prime factor of 14 is 7.
~f(14) =7

We have f(15) = highest prime factor of 15
The prime factorization of 15 =3 x 5
Thus, the highest prime factor of 15 is 5.

- f(15) =5

We have f(16) = highest prime factor of 16
The prime factorization of 16 = 24

Thus, the highest prime factor of 16 is 2.

- f(16) =2

We have f(17) = highest prime factor of 17
We know 17 is a prime number.

S f(17) =17

Thus, the range of fis {3, 13, 7,5, 2, 17}.
13. Question

If f: R > R be defined by f(x) = x2 + 1, then find f1{17} and f1{-3}.
Answer

Given f: R—> R and f(x) = x> + 1.

We need to find f1{17} and f1{-3}.

Let f1{17} = x

= f(x) = 17

>x2+1=17

=x2-16=0

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

SX = x4

Clearly, both -4 and 4 are elements of the domain R.

Thus, f1{17} = {-4, 4}



Now, let f1{-3} = x

= f(x) = -3

>x2+1=-3

=>x2=-4

However, the domain of f is R and for every real number x, the value of X2 is non-negative.
Hence, there exists no real x for which x2 = -4.

Thus, F1{-3} =@

14. Question

LetA={p,q,r,s}and B = {1, 2, 3}. Which of the following relations from A to B is not a function?
i. Ry = {(p, 1), (q, 2), (r, 1), (s, 2)}

ii. Ry = {(p, 1), (q, 1), (r, 1), (s, 1)}

iii. R3 = {(p, 1), (q, 2), (p, 2), (s, 3)}

iv. Rg = {(p, 2), (q, 3), (r, 2), (s, 2)}

Answer

Given A= {p,q,r,s}and B = {1, 2, 3}

i. R1 = {(p, 1), (q, 2), (r, 1), (s, 2)}

Every element of set A has an ordered pair in the relation R; and no two ordered pairs have the same first
component but different second components.

Hence, the given relation R; is a function.

i. Ry = {(p, 1), (q, 1), (r, 1), (s, 1)}

Every element of set A has an ordered pair in the relation Ry and no two ordered pairs have the same first
component but different second components.

Hence, the given relation R, is a function.

iii. R3 = {(p, 1), (q, 2), (p, 2), (s, 3)}

Every element of set A has an ordered pair in the relation R3. However, two ordered pairs (p, 1) and (p, 2)
have the same first component but different second components.

Hence, the given relation R3 is not a function.
iv. Rg = {(p, 2), (q, 3), (r, 2), (s, 2)}

Every element of set A has an ordered pair in the relation R4, and no two ordered pairs have the same first
component but different second components.

Hence, the given relation Ry is a function.

15. Question

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

Answer
Given A = {9, 10, 11, 12, 13}
f: A - Z such that f(n) = the highest prime factor of n.

A is the domain of the function f. Hence, the range is the set of elements f(n) for all n€ A.



We have f(9) = highest prime factor of 9
The prime factorization of 9 = 32

Thus, the highest prime factor of 9 is 3.

- f(9) =3

We have f(10) = highest prime factor of 10
The prime factorization of 10 =2 x 5
Thus, the highest prime factor of 10 is 5.

- f(10) =5

We have f(11) = highest prime factor of 11
We know 11 is a prime number.

S f(ll) =11

We have f(12) = highest prime factor of 12
The prime factorization of 12 = 22 x 3
Thus, the highest prime factor of 12 is 3.

S f(12) =3

We have f(13) = highest prime factor of 13
We know 13 is a prime number.

- f(13) =13

Thus, the range of fis {3, 5, 11, 13}.

16. Question

2 0cx <3

The function f is defined by f(x) :{ X7.0=x =2
3x.3=x=10

ST

The relation g is defined by g(x) :_]J Xx.0=x<2
3x.2=x=10

Show that f is a function and g is not a function.
Answer

2 2
Givenf(x)z{x 0=x=<3 andg(x)z{x,()i:xiz

3x3=x=10 3x2=x=10

Let us first show that f is a function.

When 0 = x = 3, f(x) = X.

The function x? associates all the numbers 0 < x < 3 to unique numbers in R.
Hence, the images of {x € Z: 0 = x = 3} exist and are unique.

When 3 = x = 10, f(x) = 3x.

The function x? associates all the numbers 3 < x < 10 to unique numbers in R.
Hence, the images of {x € Z: 3 = x = 10} exist and are unique.

When x = 3, using the first definition, we have



f(3)=32=9

When x = 3, using the second definition, we have
f(3)=3(3)=9

Hence, the image of x = 3 is also distinct.

Thus, as every element of the domain has an image and no element has more than one image, fis a
function.

Now, let us show that g is not a function.
When 0 < x = 2, g(x) = 2.
The function x2 associates all the numbers 0 < x < 2 to unique numbers in R.
Hence, the images of {x € Z: 0 = x = 2} exist and are unique.
When 2 = x = 10, g(x) = 3x.
The function x2 associates all the numbers 2 < x < 10 to unique numbers in R.
Hence, the images of {x € Z: 2 = x = 10} exist and are unique.
When x = 2, using the first definition, we have
9(2) =22 =4
When x = 2, using the second definition, we have
9(2) =3(2) =6
Here, the element 2 of the domain is associated with two elements distinct elements 4 and 6.
Thus, g is not a function.
17. Question
£(1.1)-£(1)
1.1-1

If f(x) = x2, find

Answer

Given f(x) = x2.

We need to find the value of%
f(1.1) — f(1) B (1.1)%— (1)

1.1-1 11-1

(L) —f(1) (L1+1D(11-1)
T 111 01

f(1.1) —f(1) 3 (2.1)(0.1)
T 11-1 7 o1

f(1.1) — f(1)
“TTao1 2l

Thus, f1.1)-£Q1) =21
1.1-1

18. Question
Express the function f : X - R given by f(x) = x3 + 1 as set of ordered pairs, where X = {-1, 0, 3, 9, 7}.
Answer

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



f:X->Randf(x)=x3+1

When x = -1, we have f(-1) = (-1 + 1
Sf(-1) =-1+1

~f(-1) =0

When x = 0, we have f(0) = 0® + 1

0+1

= f(0)

~f(0)=1

When x = 3, we have f(3) = 3 + 1
=f(3)=27+1

~f(3) = 28

When x = 9, we have f(9) = 9 + 1

=f(9)=729+1

- f(9) =730

When x = 7, we have f(7) = P + 1

=>f(7) =343 +1

- f(7) = 344

Thus, f = {(-1, 0), (0, 1), (3, 28), (9, 730), (7, 344)}
Exercise 3.2

1. Question

If f(x) = x2 - 3x + 4, then find the values of x satisfying the equation f(x) = f(2x + 1).
Answer

Given f(x) = x2 - 3x + 4.

We need to find x satisfying f(x) = f(2x + 1).

We have f(2x + 1) = 2x + 12 - 3(2x + 1) + 4

= f(2x + 1) = (2x)2 + 2(2x)(1) + 1°-6x -3 + 4
Sf2Xx+ 1) =4x2 +4x+1-6x + 1

Sf(2x + 1) = 4x2 - 2x + 2

Now, f(x) = f(2x + 1)

=>x2-3x+4=4x2-2x + 2

=3x2+x-2=0

=3x2+3x-2x-2=0

=23x(x+1)-2(x+1)=0

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

=>x+1=00r3x-2=0

=>x=-1lor3x=2

2
SX=-1lorz
3



Thus, the required values of x are -1 andg.

2. Question

If f(x) = (x - a)2(x - b)?, find f(a + b).
Answer

Given f(x) = (x - a)2(x - b)?

We need to find f(a + b).

We have f(a + b) = (a + b - a¥(a + b - b)?
= f(a + b) = (b)%(a)?

. f(a + b) = a2b?

Thus, f(a + b) = a%b?

3. Question

|f}.v _ f(x) = ax —b , show that x = f(y).
bx —a
Answer
Giveny = f(x) = 22 = f(y) = 22
y bx—a y by-a

We need to prove that x = f(y).

ax—hb

We have y=

bx—a
=>y(bx-a)=ax-b
=bxy-ay=ax-b
=>bxy-ax=ay-b
=>Xx(by-a)=ay-b

_¥y—b_
=xX= by_a—f(y)
~x = f(y)

Thus, x = f(y).

4. Question

Iff(x } = , show that f[f{f(x)}] = x.

1-x
Answer
. 1
Given f(x) = —
We need to prove that f[f{f(x)}] = x.

First, we will evaluate f{f(x)}.
1
fif0) = fl—]

= f{f(x) = — 1~




= ) = 51

1—-x
= (X)) =
1—x
- ()} = —
) =

Now, we will evaluate f[f{f(x)}]

-1
Ao = £[—]

= fIf{f(x)}] =

- (%)

S

X

111109 pp——
X

= fIf{f(x)}] =

W] e

~AF{R(x)}] = x
Thus, f[f{f(x)}] = x

5. Question

IFf(x) = X1 how that ff(x)] = x.

x—1
Answer
. x+1
Given f(x) = —

We need to prove that f[f(x)] = x.

11G0] = 1]

Xx+1
1
ﬂf[f(x)]=(§;})+

(x—l)_l

(x+1+(x—-1)

—1

=) = D) D
x—1

s (0] = (x+D+(x—-1)

(x+1D)—-(x—1)

x+1+x—-1

= =T



~ iG] = 5

s fIf(x)] = x
Thus, f[f(x)] = x

6. Question

x“.whenx <0

Iff(x)=¢x.when0=x =1, find:

1
—.whenx =1
L X

i. f[é}

ii. f(-2)

iii. f(1)

iv. f(JE)
v £ -3
Answer

xZ whenx < 0
Given f(x) = {% when0=x<1
E,whenx =1
. 1
L£(3)

When 0 =x =1, f(x) = x

()1
ii. f(-2)

When x < 0, f(x) = x?

= f(-2) = (-2)
~f(-2) =4
iii. f(1)

When x = 1, f(x) = !
X

1
f(1) ==

= f(1) 1

~f(l)=1

iv. f(\;’ﬁ)

We have 3 ~ 1.732 > 1

When x = 1, f(x) = =
X



We know ,/—3 is not a real number and the function f(x) is defined only when x € R.

V=
Thus, f(1/=3) does not exist.

7. Question

|ff{x}:x3—

1
= , show thatf(x)—f

Answer

. 1
Given f(x) = x* — =

We need to prove that f(x) + f(i) -0
X

We have, f(é) = (E)a - 3

f1 1?1
= (E) x3 13
x3

1y, 1 1
~i(Q)=-—T
X3

1

=fl-)=——-%°

U

]
oy
A e A
= = M| =
S S S
Il
|
.—‘l_"-‘.
ol
+
L
[F%)
S

e

]

) - _f(x)

L )+ f@) —0

Thus, f(x) + (1) = 0

8. Question

-

Iff(x ) = ——, show that f(tan@) = sin26.
1+x°
Answer
. Zx
Given f(x) = -

We need to prove that f(tan8) = sin26.

2tanB
1+tan?8

We have f'(tan I:-}) =

sin 8

We know tan g =
os8




2 (5550)
- p
1+ (Z550)

sin @
2 (Zo30)
= f(tanB) = %

cos20

sin@
2 (cos Ei)
cos20 +sin20
cos20

= f(tanB) =

= f(tanB) =

However, cos20 + sin%0 = 1

sin @
2
= f(tan0) = @
cosZ0
sin @
— 2
= f(tanB) = 2 (—cos Ei) X cos<@

= f(tanB) = 2sinBcosO
.~ f(tan®) = sin26
Thus, f(tanB) = sin26

9. Question

X+1

Iff(x} —____, then show that
x—1
i f lJ:-f(x)
X
i. £ —lJ:— 1
X f(x)
Answer

Given f(x) = E

i. We need to prove that f(é) = —f(x)

I+~

+

[

We h H_o
e avef(x) ?
L 1+x
X
ﬁ'f(g)_l—x

X
1 1+x
i)
X 1—x
f(l)_ Xx+1
~ Nk T —(x-1)




)0

Thus, f(é) = —f(x)

ii. We need to prove that f(_ E) - le
X X

1 -1+4x
_ X
z;.f(_;)_—l—x
X
1y —1+x
:f(——)z
X —-1—x
f( 1)_ x—1
” x/  —(x+1)
() --G53)
=fl—2)=—

X Xx+1
() -~
= _ =

X x+1
(=1)
(-3 --%
U T
Thus, f(_ E) _ _Til

10. Question

1
Iff(x} = (a _Xn)H, a > 0 and n € N, then prove that f[f(x)] = x for all x.

Answer

Given fry) — (a—x")= Wherea > 0and nE€ N.
We need to prove that f[f(x)] = x.

0] = f[(a— )=

= A = [ (@ —x3) |

e 15G0] = 3~ (a— sy 1 @ = 2™
= fif(0)] = [a— (a—x)']a

= fIf(0)] = [a - (a—xM)]a

= fif(x)] = [a — a +x°Jn

= flf(x)] = [x"]a

mn = gmn]

= ff(x)] = x™ [+ (a



= f{f(x)] = x*
“AIf(X)] = x
Thus, f[f(x)] = x for all x.

11. Question

)

Given x # 0 and a # b such that

If for non-zero x, af{x } +bf — 35, where a # b, then find f(x).

o

Answer

af(x) + bf () =2 -5 .. (1)

Substituting Yin place of x, we get
X

i

= af(i)+bf{x)=x—5 ----- - (2)

On adding equations (1) and (2), we get

af(x)+bfe)+af@)+bf{x)=%—5+x—5
= af(x) + bf(x)+af@)+ bfG) =x+§— 10
= (a+ b)) + (a+ b)fe)=x+§— 10

= (a+hb) [ﬂ:x)+f©] =x+§— 10

G0+ 1(2) = 2 (x+2-10) . 3)

On subtracting equations (1) and (2), we get
af(x) + bf@ - [af@ +bi(x)| = % —5—(x—5)
= af(x) + bfe) - afe) — bi(x) = %— 5—x+5
= af(x) — bf(x) — af@ + bfe) - %— x

= (a—b)f(x) — (a— b)fe) - %— x

- a-wfeo -] -1

A - £(2) = 2 (2 -x) o @)
On adding equations (3) and (4), we get

109+ 1(3) 100 1) = g (s 5 10)+ 55 )




(a—b)(x+%— 10)+ (a+Db) @—x)
(a+b)(a—b)

@D jpa_p)+ 2D
X X

= 2f(x) =

1

(a—b)x+ —(a+b)x

1
aZ — b2
1
32 _p2
2
32 _p2

a—b+a+b
= 2f(x) = - - - -

-(a—b—a—b)x+ —10(a—b)]

[ 2
= 2f(x) = _obx + ;a —10(a— b)]

= 2f(x) =

a
—bx+£— 5(a— b)]

= () = o [-bx+= = 5(a—D)]

— b

1 a; 5(a—bh)
R G

az — b2 X
5(a—h)
(a+b)(a—hb)

= f(x) =

= f(x) =

d
Lyl

ﬂ:X) = ﬁ [3 — bX] -

Thus, f(x) = [~ bx| - =

a?-b?lx

a+b

Exercise 3.3
1. Question

Find the domain of each of the following real valued functions of real variable:

X
||.f(x): l_r
x —7
iii f(x):"%x_"
Xx+1
2x+1
iv. f(x)=—
(x) 7 o
v f(x) = XL
X" —8x+12
Answer
I f(x) =

Clearly, f(x) is defined for all real values of x, except for the case when x = 0.
When x = 0, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f = R - {0}
. 1
i. f(x) = —

Clearly, f(x) is defined for all real values of x, except for the case whenx -7 =0o0rx =7.



When x = 7, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f =R - {7}

3x-—2
x+1

i, f(x) =

Clearly, f(x) is defined for all real values of x, except for the case when x + 1 =0 or x = -1.
When x = -1, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f = R - {-1}

2x+1

xZ—9

iv. flx) =

Clearly, f(x) is defined for all real values of x, except for the case when x2 - 9 = 0.
x?-9=0

»>x2-32=0

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

=>Xx+3=0o0rx-3=0

=X ==3

When x = %3, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f =R - {-3, 3}

X 42x%41
v f(X) - xZ—8x+12

Clearly, f(x) is defined for all real values of x, except for the case when x% - 8x + 12 = 0.
x2-8x+12=0

=>x?-2x-6x+12=0

=2x(x-2)-6(x-2)=0

=(x-2)(x-6)=0

=>X-2=00rx-6=0

=>x=20r6

When x = 2 or 6, f(x) will be undefined as the division result will be indeterminate.
Thus, domain of f =R - {2, 6}

2 A. Question

Find the domain of each of the following real valued functions of real variable:

Answer

f(x) = vVx—2

We know the square of a real number is never negative.
Clearly, f(x) takes real values only whenx -2 =0
=x=2

LXE[2, ©)

Thus, domain of f = [2, x)



2 B. Question

Find the domain of each of the following real valued functions of real variable:

Answer

1

Vvxz—1

flx) =

We know the square of a real number is never negative.
Clearly, f(x) takes real values only when x2-1 =0
=»x?-12=0

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

=x=<-lorx=1

SXE (-0, 1] U [1, )

In addition, f(x) is also undefined when x2 - 1 = 0 because denominator will be zero and the result will be
indeterminate.

X*-1=0=x==1

Hence, x € (-», -1]Ju [1, ») - {-1, 1}
S X E (-0, -1) U (1, )

Thus, domain of f = (-, -1) U (1, »)
2 C. Question

Find the domain of each of the following real valued functions of real variable:

f(x)=+9-x>

Answer
f(x) = V9 —x2
We know the square of a real number is never negative.

Clearly, f(x) takes real values only when 9 - x2=0

=2(x+3)(x-3)=<0
=x=-3andx =3
~x€[-3, 3]

Thus, domain of f = [-3, 3]
2 D. Question

Find the domain of each of the following real valued functions of real variable:



f =
(x) -
Answer
Xx—2
)= 3%

We know the square root of a real number is never negative.

Clearly, f(x) takes real values only when x - 2 and 3 - x are both positive or negative.
(a) Both x - 2 and 3 - x are positive

X-2z0=>x=2

3-x=0=x=<3

Hence,x =2 and x = 3

L X E[2, 3]

(b) Both x - 2 and 3 - x are negative

X-2=0=x=<?2

3-x=0=x=3

Hence,x=2andx =3

However, the intersection of these sets in null set. Thus, this case is not possible.

In addition, f(x) is also undefined when 3 - x = 0 because the denominator will be zero and the result will be
indeterminate.

3-x=0=x=3

Hence, x € [2, 3] - {3}
LXE[2, 3)

Thus, domain of f = [2, 3)
3 A. Question

Find the domain and range of each of the following real valued functions:

f(x}_ax—b

bx —a
Answer

ax+b
bx—a

f(x) =
Clearly, f(x) is defined for all real values of x, except for the case whenbx-a =0orx = E.
When x = E, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f = R - E}

Letf(x) =y

ax+b_
bx—a

=

y

=ax + b =y(bx- a)



= ax + b = bxy - ay
=>ax-bxy=-ay-b
= X(a - by) = -(ay + b)

_ (ay+b)
~ a—by

Clearly, whena -by =0ory = E, x will be undefined as the division result will be indeterminate.
Hence, f(x) cannot take the value E.

Thus, range of f = R - [E}

3 B. Question

Find the domain and range of each of the following real valued functions:

_ax—b

f(x)

Answer

cx —d

ax—b
f(x) = p—

d

Clearly, f(x) is defined for all real values of x, except for the case whencx-d =0orx = 4
c

When x = 4, f(x) will be undefined as the division result will be indeterminate.
c

Thus, domain of f = R - [ﬂ}

C

Letf(x) =y
ax—b_
cx—d_y

=ax-b =y(cx -d)
=ax-b =cxy-dy
= ax -cxy =b-dy
= X(a-cy)=b-dy

b —dy
X =
a—Cy

Clearly, whena-cy =0ory = 2, x will be undefined as the division result will be indeterminate.
C

Hence, f(x) cannot take the value 2.
C

Thus, range of f = R - [3}

C

3 C. Question

Find the domain and range of each of the following real valued functions:
f(x)=+x-1
Answer

flx) =vx—1



We know the square of a real number is never negative.
Clearly, f(x) takes real values only whenx-1=0
=>x=z=1

LXE ], »)

Thus, domain of f = [1, «)

Whenx =1, wehavex-1=0

Hence, x—1=z0=f(x)= 0

- f(x) € [0, »)

Thus, range of f = [0, «)

3 D. Question

Find the domain and range of each of the following real valued functions:
f(x)=vx-3

Answer

f(x) =vVx—3

We know the square of a real number is never negative.
Clearly, f(x) takes real values only when x -3 =0
=x=3

S X E [3, )

Thus, domain of f = [3, «)

When x = 3, we havex-3 =0

Hence, x—3=0=f(x)= 0

= f(x) € [0, )

Thus, range of f = [0, )

3 E. Question

Find the domain and range of each of the following real valued functions:

Xx-2
f(x)=
2—x
Answer
Xx—2
f(x)=—2_x

Clearly, f(x) is defined for all real values of x, except for the case when 2 - x = 0 or x = 2.
When x = 2, f(x) will be undefined as the division result will be indeterminate.

Thus, domain of f =R - {2}

We have f(x) = ;‘i
—x



Clearly, when x # 2, f(x) = -1
Thus, range of f = {-1}
3 F. Question

Find the domain and range of each of the following real valued functions:

f(x) = |x - 1|

Answer

f(x) = |x - 1|

We know [x| = [_:i ;: g

—(x—1),x—1<0

Now, we have |x — 1|={ e lx—120

1-xx<1
- () =[x 1|=[x—1x21

Hence, f(x) is defined for all real numbers x.
Thus, domain of f = R

When x <1, wehavex-1<0orl-x>0.
Hence, [x-1|>0=f(x) >0

When x = 1, we havex -1 = 0.

Hence, [x-1|=z0=f(x) =0

~f(x) = 0 or f(x) € [0, )

Thus, range of f = [0, )

3 G. Question

Find the domain and range of each of the following real valued functions:

f(x) = -|x]
Answer
f(x) = -|x]
W -xx<0
e know |x| = [ x>0
Now, we have —|x| = {—(—X),X ;: g
—-XX=
X <0
== (156

Hence, f(x) is defined for all real numbers x.
Thus, domain of f = R

When x < 0, we have -|x| < 0

Hence, f(x) < 0

When x = 0, we have -x = 0.

Hence, -|x]| = 0=f(x) =<0

= f(x) = 0 or f(x) € (-, 0]

Thus, range of f = [0, )



3 H. Question

Find the domain and range of each of the following real valued functions:

f(x)=+9-%’
Answer
f(x) = 9 —x2

We know the square of a real number is never negative.

Clearly, f(x) takes real values only when 9 - x2 = 0

=>(x+3)(x-3)=<0

=>x=-3andx =<3

s x e [-3, 3]

Thus, domain of f = [-3, 3]
When x € [-3, 3], wehave 0 = 9-x =9
Hence, 0 =y9-x2=<3=0<f(x)<3
- f(x) € [0, 3]

Thus, range of f = [0, 3]

3 1. Question

Find the domain and range of each of the following real valued functions:
1
V16 —x°

Answer

f(x)=

f(x) = —
@) V16— x2

We know the square of a real number is never negative.
Clearly, f(x) takes real values only when 16 - x2 = 0
=16 = x?

>x2 <16

=2(x+4)(x-4)=<0
=>x=-4andx <4

LoX E [-4, 4]



In addition, f(x) is also undefined when 16 - X2 = 0 because denominator will be zero and the result will be
indeterminate.

16-x2=0=x=*4
Hence, x € [-4, 4] - {-4, 4}
X E (-4, 4)
Thus, domain of f = (-4, 4)
Letf(x) =y

1

= =
V16— x2 y

1 2
NE
V16— x2
1

_ 2
16 —x2

y
=1 =(16 - x?)y?

=1 = 16y? - x2y?

=x%y? +1-16y?> =0

= (y2)x2 + (0)x + (1 - 16y?) = 0

As x € R, the discriminant of this quadratic equation in x must be non-negative.
=02 - 4(y?)(1 - 16y2) =0

= -4y2(1 - 16y%) = 0

= 4y2(1 - 16y%) = 0

=1-16y2 <0[.y2 = 0]

=16y2-1=20

= (4y)2-12=20

=>4y +1)(4y-1)=0

>4y <-landd4y =1

1 1
:yg—g andyzg

(~=-3lv =)
—co, — — —
yelim 3V w

(o)

However, y is always positive because it is the reciprocal of a non-zero square root.
1
~f(x) e [—,oo)
e
B!
Thus, range of f = [1, c:o)

3 J. Question

Find the domain and range of each of the following real valued functions:



Answer
f(x) = /x2— 16
We know the square of a real number is never negative.

Clearly, f(x) takes real values only when x2 - 16 = 0
=>x2-4220

=2(x+4)(x-4)=0

=>2x=s=-4orx=4

S X E (-0, -4] U [4, )

Thus, domain of f = (-», -4]u [4, ©)

When x € (-», -4] U [4, =), we have x2 - 16 = 0

Hence, \x2— 16 z0=f(x) = 0

= f(x) € [0, )

Thus, range of f = [0, «)

Exercise 3.4

1 A. Question

Find f + g,f-g, cf(c€ R, c # 0), fg, 1/f and f/g in each of the following:
f(x) =x3+ landg(x) = x + 1

Answer

iLf(x)=x3+1landg(x) =x+1

We have f(x) : R=»Rand g(x) : R=R

(@f+g

We know (f + g)(x) = f(x) + g(x)

>(f+gx)=x2+1+x+1

LX) =3+ X+ 2

Clearly, (f + g)(x) : R=R

Thus, f+ g: R— Ris given by (f + g)(x) = x> + x + 2

(b)f-g

We know (f - g)(x) = f(x) - g(x)

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

L (f-g)(x) = x3-x

Clearly, (f-g)(x) : R=R

3

Thus, f-g: R-> Risgiven by (f - g)(x) = x° - x

(c) cf(cER, c#0)



We know (cf)(x) = ¢ x f(x)

= (cf)(x) = c(x® + 1)

S(ef)(x) =3 + ¢

Clearly, (cf)(x) : R=> R

Thus, cf : R—= R is given by (cf)(x) = ¢x3 + ¢
(d) fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) = (x> + 1)(x + 1)

= (fg)(x) = (x + 1)(x% - x + 1)(x + 1)
S (fg)(x) = (X + 1)2(x2 - x + 1)
Clearly, (fg)(x) : R—>R

Thus, fg : R = R is given by (fg)(x) = (x + 1)2(x% - x + 1)

1
(e)E
1 1
We know (E) (x) = 0
1 1
(?) =511
Observe that%] is undefined when f(x) = 0 or when x = - 1.
X
1.R-{- is ai 1 __1
Thus, rk R - {-1} » R is given by (f) (x) = =
(f) £
g
f fx)
We k - ==
e know (g) (x) s

= @ (x) = }::: 11

Observe that *!is undefined when g(x) = 0 or when x = -1.
x+1

Using x3 + 1 = (x + 1)(x2 - x + 1), we have

f (x+1)x*—-x+1)
(é) (x) = Xx+1

)
sl-]x) =xt—-x+1
(g
£ L £ .
Thus,;.R-{-l}—»Rls given by (é) (x)=x*—x+1

1 B. Question

Findf+g,f-g, cf(c€R, c=0),fg, 1/f and f/g in each of the following:
f(x)=+x-1and g(x)=x+1

Answer

fl(x) =vx—1andg(x)=yx+1



We have f(x) : [1, ©) » Rt and g(x) : [-1, ») » R* as real square root is defined only for non-negative
numbers.

(@f+g

We know (f + g)(x) = f(x) + g(x)

S(frex) =Vx—1+Vx+1

Domain of f + g = Domain of f n Domain of g

= Domain of f + g = [1, ©) n [-1, ©)

~.Domain of f + g = [1, «)

Thus, f+ g :[1, »)»>Risgivenby (f+g)(x) = Vx— 1 +yx + 1

(b)f-g

We know (f - g)(x) = f(x) - g(x)
S(f-g®=Vx—1-vVx+1

Domain of f - g = Domain of f n Domain of g

= Domain of f-g =[1, «) n [-1, »)

. Domain of f-g =[1, »)

Thus, f-g:[1, ©) > Ris given by (f— g =Vx—1—-Vx+1

(c)cf(ceR,c=0)

We know (cf)(x) = ¢ x f(x)

2 (c)(x) =cvx—1

Domain of cf = Domain of f

. Domain of cf = [1, «)

Thus, cf : [1, ®) > Ris given by (cf)(x) = cyx — 1

(d) fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) =vx— 1vx+1

()X =Vx2 -1
Domain of fg = Domain of f n Domain of g
= Domain of fg = [1, ») n [-1, =)
- Domain of fg = [1, «)
Thus, fg : [1, ©) » Ris given by (fg)(x) = Vx2 — 1

1
(e) :

We know ( )(x)

) F

Domain of% = Domain of f



. Domain of% =[1, »)

1

Observe that is also undefined when x -1 =0or x = 1.

prm—

vx—1

1, e i 1 _ 1
Thus, T (1, ©) = R is given by (E) (x) = —_

(f) <

E

) () =

We know (é) (x)= e

(f) Vvx—1
= (2 _

g VX +1

f x—1
(é) () = x+1

Domain of £ = Domain of f n Domain of g
g

- Domain of £ = [1, ) n [-1, »)
g
.. Domain of£ =[1, »)
g
f ; ; f x—1
Thus, - : [1, - Risgiven by (2 — JE=
g [ 00) 9 y (g) (X) x+1
2. Question
Let f(x) = 2x + 5 and g(x) = x2 + x. Describe
i.f+g
ii.f-g
iii. fg

Find the domain in each case.

Answer

Given f(x) = 2x + 5 and g(x) = ¥* + x

Clearly, both f(x) and g(x) are defined for all x € R.
Hence, domain of f = domain of g =R

i.f+g

We know (f + g)(x) = f(x) + g(x)

=>(f+g)(x) =2x+5+ X + x
Lf+g)x)=x2+3x+5

Clearly, (f + g)(x) is defined for all real numbers x.
.. The domain of (f + g) is R

i.f-g

We know (f - g)(x) = f(x) - g(x)



= (f-g)(x) =2x + 5 - (x> + x)

= (f-g)(x) =2x +5-x% - x
S(F-g)(x) =5+ x -2

Clearly, (f - g)(x) is defined for all real numbers x.
.. The domain of (f- g) isR

iii. fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) = (2x + 5)(x% + x)

= (fg)(x) = 2x(x%® + x) + 5(x? + x)

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

S (fg)(x) = 2x3 + 7x2 + 5x

Clearly, (fg)(x) is defined for all real numbers x.

. The domain of fg is R

of

iv. =
g

We know (é) (x) = 1)

glx)
f 2x+5
(é) )= ez

Clearly, (é) (x) is defined for all real values of x, except for the case when x2 + x = 0.
x24+x=0
=>x(x+1)=0

=>x=0o0orx+1=0
=>x=0o0r-1
When x = 0 or -1, (f) (x) will be undefined as the division result will be indeterminate.
g
Thus, domain ofE =R - {-1, 0}
g

3. Question

—1-2=x<0

If f(x) be defined on [-2, 2] and is given by f(x )= { 10 . and g(x) = f(|x|) + |f(x)|. Find g(x).
X—1lLU=x =<2

Answer

Given f(x) = “L2=x=20 504 g(x) = f(Ix]) + |f(x)]

—1L,0=x=2

-1,-2<=[x|=0

Now, we have f(|x|) = {|X| —1,0<x|=2

However, |x| =2 0= f(|x]) = |[x] -1 when 0 = |x] = 2

[-1],—2=x<0

We also have |f(x)| = {lx— 1,0=x<2



1,-2<x<0
= [f(x)] = [lx—ll,ﬂixiz

We know |x — 1| = [—(XX—_li,i: 1 i g

—(x—1),x<1

=:-|x—1|={ x—1x=1

Here, we are interested only in the range [0, 2].

g _[x-1)0=x<1
= Ix 1l_{ X—1,1<x<?2

Substituting this value of |x - 1] in |f(x)|, we get

1,-2=x=0
fx)[=4—(x—1),0<x<1
x—1,1=x=2

1,-2=x=10
S =41—-x0<x<1
-1l=x=<2
We need to find g(x).
a(x) = f(|x|) + [f(x)]

1,-2=x=0
=sgx)={x-1,0<x|=2+{j1-x0<x<1
—1,1=x=<2

—x—1,-2=x=0 1,-2=x=0
=gx)={ x—1,0<x<1 +{1-x0<x<1
x—1,1=x=2 x—11l=x=2

—-xXx—1+1,-2=x<10
=gx)={x—1+1-x0<x<1
Xx—1+x—-11=x=2

—X,—2=x=0
20x—1),1=x=<2

X, —2=x=0
Thus, g(x) = f(|x]) + [f(x)| = ! 0,0<x<1
2(x—1),1=x<2

4. Question

Let f, g be two real functions defined by f(x) =~/X +1 and g(x)= +/9 —x? . Then, describe each of the

following functions.
i.f+g

ii.g-f

iii. fg

<
g |

<
—h | g

vi. 2f —.f5¢g



vii. f2 + 7f

viii.

g | wh

Answer

Given f(x) = yx+ 1 and g(x) = V9 —x2

We know the square of a real number is never negative.
Clearly, f(x) takes real values only whenx + 1 =0
=>x=-1

L X E[-1, »)

Thus, domain of f = [-1, «)

Similarly, g(x) takes real values only when 9 - x2 = 0
=9 = x?

>x2<9

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

=x=-3andx =3

~x €[-3, 3]

Thus, domain of g = [-3, 3]

i.f+g

We know (f + g)(x) = f(x) + g(x)

A(f+g)x) =Vx+1+49—x2

Domain of f + g = Domain of f n Domain of g
= Domain of f + g = [-1, ») n [-3, 3]

~.Domain of f + g = [-1, 3]

Thus, f + g :[-1, 3]= Ris given by (f+ g)(x) = VX + 1 + 9 — x2
i.f-g

We know (f - g)(x) = f(x) - g(x)

S (- =Vx+1-/9-x2

Domain of f - g = Domain of f n Domain of g

= Domain of f- g = [-1, «) n [-3, 3]

. Domain of f - g = [-1, 3]

Thus, f-g:[-1,3]=>Risgiven by (f—g)(x) = X+ 1 — 9 — x2
iii. fg
We know (fg)(x) = f(x)g(x)

= (fg)(x) = vx+ 149 — x2



= (f2)(x) = (x+ 1)(9—x?)

= (fg)(x) = \fx(‘i' —x2)+ (9 —x2)

= (fg)(x) = y/9x —x3 + 9 — x2

~ (fg)(x) = /9 + 9x — x2— 3

As earlier, domain of fg = [-1, 3]

Thus, f-g:[-1, 3]= Ris given by (fg)(x) = V9 + 9x — x2 — x3

9 —x2

(g) () = x+1

As earlier, domain ofE = [-1, 3]
g

However, (E) (x) is defined for all real values of x € [-1, 3], except for the case when 9 - ¥ = 0 or x = 3
g

When x = +3, (f) (x) will be undefined as the division result will be indeterminate.
g
= Domain of = = [-1, 3] - {-3, 3}
g

.. Domain of£ = [-1, 3)
g

f : : f x+1
Thus, - : [-1, 3) > Ris given by (2 =
- [ ) g y (g) (x) p—

g — 2
(%) (x) = X +Xl

As earlier, domain of% =[-1, 3]

However, (%) (x) is defined for all real values of x € [-1, 3], except for the case whenx + 1 =0o0rx = -1
When x = -1, (%) (x) will be undefined as the division result will be indeterminate.

= Domain of% =[-1, 3] - {-1}

. Domain of% = (-1, 3]



Thus, % : (-1, 3]1= R is given by (E) (x)= ==X
g

x+1
vi. 2f — \/5g
We know (f - g)(x) = f(x) - g(x) and (cf)(x) = cf(x)
= (2f — V5g)(x) = 2f(x) — V5g(x)
2 (2f —VEg)(x) =2vx + 1 — 59 —x?
As earlier, Domain of 2f — V5g = [-1, 3]
Thus, 2f — /5g : [-1, 3] Ris given by (2f — /5g)(x) = 2yx+ 1 — 5v9 —x2
vii. f2 + 7f
We know (2 + 7f)(x) = f2(x) + (7f)(x)

= (f2 + 7f)(x) = f(X)f(x) + 7f(x)

=(P+7DE) =Vx+1IVx+1+7Vx+1

(P47 =x+1+7Vx+1

Domain of f2 + 7f is same as domain of f.

- Domain of f2 + 7f = [-1, =)

Thus, f2 + 7f: [-1, @) > Ris given by (f2 + 7f)(x) = x+ 1 + 7/x + 1

PP
VI, —
E
1

We know (é) (x) = e

and (cg)(x) = cg(x)

@ ()= «%

Domain ofg = Domain of g = [-3, 3]

However, (3) (x) is defined for all real values of x € [-3, 3], except for the case when 9 - X2 = 0 or x = +3
E
When x = %3, (3) (x) will be undefined as the division result will be indeterminate.
g

= Domain ofg =[-3,3]-{-3, 3}

~. Domain ofé = (-3, 3)

Thus, 2: (-3, 3) » R is given by (2) (x) = =
us - ( )= R is given y(g)(x)

Ja—x?
5. Question
If f(x) = loge(1 - x) and g(x) = [x], then determine each of the following functions:
i.f+g
ii. fg
f

i, —
g

=



. g
v, =

f

1

Also, find (f + g)(-1), (fg)(0), (é) (2) and (5) (2)
Answer

Given f(x) = loge(1 - x) and g(x) = [x]

Clearly, f(x) takes real values only when 1 -x> 0
=1>x

=2x<1

LXE (-, 1)

Thus, domain of f = (-, 1)

g(x) is defined for all real numbers x.

Thus, domainof g =R

i.f+g

We know (f + g)(x) = f(x) + g(x)

S (f+ g)(x) = loge(1 - x) + [X]

Domain of f + g = Domain of f n Domain of g

= Domainof f+ g = (-», 1)n R

~.Domain of f + g = (-, 1)

Thus, f + g : (-, 1)> Ris given by (f + g)(x) = loge(1 - x) + [X]
ii. fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) = loge(1 - x) X [X]

S (fg)(x) = [x]loge(1 - Xx)

Domain of fg = Domain of f n Domain of g

= Domain of fg = (-», 1)n R

. Domain of fg = (-, 1)

Thus, f- g : (-, 1) > R is given by (fg)(x) = [x]logea(1 - X)

i,
g
We know (é) (x) = %
f log (1—x)
Gw-—F—

As earlier, domain ofE = (-, 1)
g

However, (E) (x) is defined for all real values of x € (-», 1), except for the case when [x] = 0.
g
We have [x] = 0 when 0 = x < 1 or x€ [0, 1)

When 0 =x<1, (E) (x) will be undefined as the division result will be indeterminate.
g



= Domain of £ = (-, 1) - [0, 1)
E

. Domain of £ = (-, 0)
g

Thus —: (-0, 0) > R is given by ( ) (x) = loge[(j] )

iv. B
£

We know ( ) (x) = ?E:]

g [x]
(F) () = log (1—x)

As earlier, domain of% = (-, 1)

However, (%) (x) is defined for all real values of x € (-, 1), except for the case when log,(1 - x) = 0.
[0ge(1-X)=0=>1-x=1lorx=0

When x =0, (%) (x) will be undefined as the division result will be indeterminate.

= Domain of% = (-, 1) - {0}

. Domain of% = (-, 0) U (0, )

g -
Thus, E: (-, 0) U (0, ») - R is given by ( ) (x)= loge (1 X)

We have (f + g)(x) = 10ge(1 - X) + [X], X € (-, 1)
We need to find (f + g)(-1).

Substituting x = -1 in the above equation, we get
(f + 9)(-1) = loge(1 - (-1)) + [-1]

= (f + g)(-1) = loga(1 + 1) + (-1)

S(f+g)(-1) = loge2 - 1

Thus, (f + g)(-1) = log2 - 1

We have (fg)(x) = [x]loge(1 - x), X € (-, 1)

We need to find (fg)(0).

Substituting x = 0 in the above equation, we get

(fg)(0) = [0]loge(1 - 0)

= (fg)(0) = 0 x logel

- (fg)(0) =0

Thus, (fg)(0) = 0

We have( )(x) log‘*u Y X € (-, 0)
We need to find (é) G)

1. . . f
However, 3 is not in the domain of -
g



Thus, (é) G) does not exist.

[x]

, X E (—00, O) Y (OI 00)
loge(1—x)

We have (?) (x) =

1

)

; g
We need to find (E) (
Substituting x = é in the above equation, we get

[

g (1-3)

gy (1 _ [05]
Z’(f)(z) 1082 (2)
:(?)(E)zloge(i)

6. Question

If f, g, h are real functions defined by f(x) =X +1,
+ g - h)(1) and (2f + g - h)(0).
Answer

Givenf(x) = Jx ¥ 1, g(x) = ~and h(x) = 2x> - 3

g(x} = l and h(x) = 2x2 - 3, then find the values of (2f

X

We know the square of a real number is never negative.

Clearly, f(x) takes real values only whenx +1 =0
=2>x=-1

S X E[-1, o)

Thus, domain of f = [-1, «)

g(x) is defined for all real values of x, except for 0.
Thus, domainof g = R - {0}

h(x) is defined for all real values of x.

Thus, domain of h = R

We know (2f + g - h)(x) = (2f)(x) + g(x) - h(x)

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

1
= (2f+ g—h)(x) = 2vx + 1+;— (2x% - 3)

1
~(2f + g—h)(x)=2\,’x+l+;—2x2+3

Domain of 2f + g - h = Domain of fn Domain of g n Domain of h

= Domainof 2f+g-h=[-1, ®)n R- {0} nR



- Domain of 2f + g - h = [-1, =) - {0}
i. (2f + g-h)(1)

We have (2f+g—h)(x) = 2VX + 1 +-—2x? +3

1
= (2f+g—h)(1)=2V1+ 1+I_2(1)2+3

= (2f+g-h)(1)=2vy2+1-2+3
~(2f+g-h)(1)=2vV2+2

ii. (2f +g-h)(0)

0 is not in the domain of (2f + g - h)(x).
Hence, (2f + g - h)(0) does not exist.

Thus, (2f + g — h)(1) = 2y/2 + 2 and (2f + g - h)(0) does not exist as 0 is not in the domain of (2f + g - h)(x).
7. Question

1-x.x<0

The function f is defined by f(x) = } l.x =0 . Draw the graph of f(x).

\x—l.x =0

Answer

1—xx<0
Givenf(x) = L 1Lx=20

+1x>0
When x < 0, we have f(x) = 1 - x
f(-4)=1-(-4)=1+4=5
f(-3)=1-(-3)=1+3=4
f-2)=1-(-2)=1+2=3
f-1)=1-(-1)=1+1=2
When x = 0, we have f(x) = f(0) =1
When x > 0, we have f(x) = 1 + x
fl)=1+1=2
f2)=1+2=3
f3)=1+3=4
f4)=1+4=5

Plotting these points on a graph sheet, we get



f(x)

f(x)=x+1

8. Question

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

Find the domain in each case.

Answer

Given f(x) = x + 1 and g(x) = 2x - 3

Clearly, both f(x) and g(x) exist for all real values of x.
Hence, Domain of f = Domain of g =R
Range of f = Range of g = R

i.f+g

We know (f + g)(x) = f(x) + g(x)
=>f+g)(X)=x+1+2x-3

S (f4+9)x) =3x-2

Domain of f + g = Domain of f n Domain of g
= Domainoff+g=RnR

S Domainof f+ g=R

Thus, f + g: R— Ris given by (f + g)(x) = 3x - 2
i.f-g

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

S(f-g)(x) =-x+4

Domain of f - g = Domain of f n Domain of g
= Domainoff-g=RnR

.. Domainoff-g =R

Thus, f-g:R—-Risgiven by (f- g)(x) = -x + 4



. f
1. -
E

f f(x)

We know (é) (x) = e
f x+1
(é) M =%—"3

Clearly, (f) (x) is defined for all real values of x, except for the case when 2x -3 =0orx = g
g
When x = g (f) (x) will be undefined as the division result will be indeterminate.
g
3

Thus, domain ofé =R- [E}

x+1
2x—3

Thus, é ‘R - E} - R is given by (é) (x) =
9. Question

f
Let f: [0, ) » R and g : R - R be defined byf(x):\/)_g and g(x) = x. Find f + g, f- g, fg and —
o

Answer

Given f(x) = yx and g(x) = x

Domain of f = [0, «)

Domain of g = R

i.f+g

We know (f + g)(x) = f(x) + g(x)

= (f+ () =Vx+x

Domain of f + g = Domain of f n Domain of g

= Domain of f + g = [0, ©»)n R

~.Domain of f + g = [0, «)

Thus, f +g: [0, ») > Ris given by (f+g)(x) = Vx + x
i.f-g

We know (f - g)(x) = f(x) - g(x)

~(f-g)® =vx—x

Domain of f - g = Domain of f n Domain of g

= Domain of f - g = [0, ) n R

- Domain of f - g = [0, »)

Thus, f-g: [0, ©) = Ris given by (f— g)(x) = Vx—x
iii. fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) = VX xx
= (fg)(x) = x% X X

() () = %3



Clearly, (fg)(x) is also defined only for non-negative real numbers x as square of a real number is never
negative.

Thus, fg : [0, ®) = R is given by (g)(y) — X

g X
- (o=

Clearly, (é) (x) is defined for all positive real values of x, except for the case when x = 0.

When x = 0, (f) (x) will be undefined as the division result will be indeterminate.
g

— Domain of £ = [0, ®) - {0}
g

~. Domain of£ = (0, »)
g

£ . £ 1
Thus, - : (0, R by (- ==
us, 2 (0, ©) » R is given by (g) (x) =

10. Question

Let f(x) = x2 and g(x) = 2x + 1 be two real functions. Find (f + g)(x), (f - g)(x), (fg)(x) and

(x)-

[t =]

Answer

Given f(x) = x2 and g(x) = 2x + 1

Both f(x) and g(x) are defined for all x € R.

Hence, domain of f = domain of g =R

i.f+g

We know (f + g)(x) = f(x) + g(x)
=(f+9g)(x)=x+2x+1

L+ Q)X) = (x + 1P

Clearly, (f + g)(x) is defined for all real numbers x.
. Domain of (f + g) isR

Thus, f + g : R= R is given by (f + g)(x) = (x + 1)2
i.f-g

We know (f - g)(x) = f(x) - g(x)

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

S (f-g)x) =x2-2x -1



Clearly, (f - g)(x) is defined for all real numbers x.
. Domain of (f - g) is R

Thus, f-g: R- Ris given by (f- g)(x) = x2 - 2x - 1
iii. fg

We know (fg)(x) = f(x)g(x)

= (fg)(x) = x?(2x + 1)

S (Fg)(x) = 2x3 + X2

Clearly, (fg)(x) is defined for all real numbers x.

. Domain of fg is R

Thus, fg : R = R is given by (fg)(x) = 2x3 + x2

iv. -
g

) () = 1
We know (g) (x) = s

2

@ &) = 2xx+ 1

Clearly, (é) (x) is defined for all real values of x, except for the case when 2x + 1 = 0.
2x+1=0
=2x = -1
1
=X=-3
When x = —g, (é) (x) will be undefined as the division result will be indeterminate.

Thus, the domain of£ =R - [—3}
g 2

Very Short Answer

1. Question

Write the range of the real function f(x) = |x|.

Answer
f(x) = |x]
f(-x) = |-x]

therefore, f(x) will always be 0 or positive.
Thus, range of f(x) € [0,cn).

2. Question

, 1
=x~+— forall x € R - {0}, then write the expression for f (x).

X

If f is a real function satisfying | x + —

X

Answer

f(x+ %)= X2+ =

w2



, 1 1
=X +5+2x--2
X X

{since, (a + b)?2 = a2 +b? +2ab}

12
= (x+—) —2
X

Let +1
etx +— =y

fy) =y2—2

L
X X—}’

X+ 1 =xy
X% -yx+1=0
y+y2—411
21

X =

for x to be real
y*—4=0

y €(-»,2]u[2,)
ly|>2 Ans.

3. Question

i

Write the range of the function f (x) = sin [x] where T < N < E
- 4

Answer

F(X) = sin[x]
n_._n
4 =557
s
sin [— E] = sin(—1)
=-sin 1
sin0 =0

. T[ . 0
sin— = sin
4

=0

Using properties of greatest integer function:
[1]1=1;[0.5]=0;[-0.5] =-1

Therefore, R(f) = {-sin1,0}

4. Question

If f(x) = cos2[m2]x + cos [-1?] X, where [x] denotes the greatest integer less than or equal to x, then write the
value of f(m).

Answer



f(x) = cos2[m?]x + cos[-m?]x

n° =~ 9.8596

So, we have [12 ]=9 and [-n? ]=-10
f(x)=cos 18x+ cos (-10)x

=cos 18x + cos 10x

18x+ 10x 18x — 10x
- (2 11512

=2 cos 14x cos4x
f()=2 cos 14m cos 4n
=2x1x1

Therefore, f(n)= 2

5. Question

Write the range of the function f (x) = cos [x], where _r <
9

-

Answer

for — Z— <x< -1

[x]= -2

f(x)= cos [x]= cos (-2)

= Cos 2

because cos(-x) = cos(x)
for-1 =x<0

[x]=-1

f(x)= cos[x]=cos (-1)
=cos 1

for0 =x<1

[x]=0

f(x)=cos 0 =1

for 1 =x<m/2

[x]=1

f(x)=cosl

Therefore, R(f) = {1, cos 1, cos 2}
6. Question

Write the range of the function f(x) = e¥~[X], X €R.
Answer

f(x) = ex [

0 =x-[x]<1

e0 < XXl <el

X <

2| A



1=exXlce
Therefore, R(f) = [1, e)

7. Question

Letf(x) = a—l_x = —]1 .Then write the value of a satisfying f(x)) = x for allx = - 1.

X+1
Answer

If f(f(x)) =x

ax

x+1
dax

x+1

a’x

x+1
ax:t(+1 =X
x+1
a’x
" %
ax+x+1
aZx=ax2+x2+x
X2 (a+1)+x(1- a2)=0
x2 (a+1)+x(1-a)(1+a)=0
(a+1)( x2+x(1-a))=0
a+1=0
Therefore, a=-1

8. Question

Iff(x):1_l‘thenwritethevalueoff f l .
X X
Answer
f(x) = 1—{
epl b !
replacex yx
1 1
f(;)= l—T= 1—x

9. Question



X-2

Write the domain and range of the function f(x) = .
2-X

Answer

For function to be defined, 2 —x = 0

X#2

Therefore, D(f)= R-{2}.

Lety = :;_i

y=-1

Therefore, R(f) = {-1}.

10. Question

If f(x) = 4x - x2, x € R, then write the value of f(a + 1) - f(a - 1).
Answer

f(x) = 4x — x?

f(a+1)-f(a-1) =[4(a+1) -(a+1)’]-[4(a-1)-(a-1)? ]
=4[(a+1) -(a-1)]- [ (a+1)? -(a+1)%]
=4(2)-[(a+1+a-1) (a+1-a+1)]

Using: a2 -b2= (a + b)(a-b)
f(a+1)-f(a-1)=4(2)-2a(2)

=4(2-a)

11. Question

If f, g, h are real functions given by f(x) = x2, g(x) = tan x and h(x) = log X, then write the value of (hogof)

T

4

Answer

f(x) = x*; g(x) = tanx ; h(x) = log.x

™ T, T
(f5)- -3
g(f( g))= g(g) = tang= 1
(hogof) (E) =h(1)=log.1=0

Therefore, answer = 0.
12. Question

1

Write the domain and range of function f(x) given by f(x)= ﬁ
X—|x

Answer



For f(x) to be defined,
x-|x|>0

But x-|x|=0

So, f(x) does not exist..
Therefore, D(f) = R(f) = ¢

13. Question

Write the domain and range of f(x) =, {x - [\]

Answer

For f(x) to be defined,

x-[x]=0

We know that, {x} + [x] = x where {x} is fractional part function and [x] is greatest integer function.
{x}=0

Also, 0 = {x} <1

Therefore, D(f) = R and range = [0, 1).

14. Question

Write the domain and range of function f(x) given by f(x ) = [\] X,

Answer

For function to be defined,

[x]-x=0

-{x}=0

Therefore, domain of f(x) is integers.

D(f)El

Range = {0}.

15. Question

Let A and B be two sets such that n(A) = p and n(B) = q, write the number of functions from A to B.
Answer

For each value of set A, we can have q functions as each value of A pair up with all the values of B.
So, total number of functions from A to B =gqx gx q.....{p times}

=qP

16. Question

Let f and g be two functions given by

f={(2,4),(5,6),(8,-1),(10,-3)} and g = {(2, 5), (7, 1), (8, 4), (10, 13), (11, -5)}.

Find the domain of f + g.

Answer

D(f) = {2, 5, 8, 10}

D(g) = {2, 7, 8,10, 11}



Therefore, D(f+g) = {2, 8, 10}
17. Question
Find the set of values of x for which the functions f(x) = 3x2 - 1 and g(x) = 3 + x are equal.

Answer

f(x)=3x2 -1;g9(x)=3+x
For f(x) = g(x)

3x2 -1=3+x

3x2 -x-4=0
(3x-4)(x+1)=0
3x-4=0 orx+1=0

! 1
x-3,

18. Question

Let f and g be two real functions given by

f={(0,1),(2,0),(3,-4), (4,2),(5 1)} and g = {(1, 0), (2, 2), (3, -1), (4, 4), (5, 3)}.
Find the domain of fqg.

Answer

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

D(g) = {1, 2, 3, 4,5}

So, D(fg) = {2, 3, 4, 5}

MCQ

1. Question

Mark the correct alternative in the following:

Let A= {1, 2,3}, B = {2, 3, 4}, then which of the following is a function from A to B?
A.{(1,2), (1, 3),(2,3),(3,3)}

B. {(1, 3), (2, 4)}

C. {(1, 3), (2, 2), (3, 3)}

D. {(1, 2), (2, 3), (3, 2), (3, 4)

Answer

A function is said to be defined from A to B if each element in set A has an unique image in set B. Not all the
elements in set B are the images of any element of set A.

Therefore, option C is correct.

2. Question

Mark the correct alternative in the following:

If f : Q » Q is defined as f(x) = x2, then f'1 (9)s is equal to
A3

B.-3



C. {-3, 3}

D. ¢
Answer
f(x) = x?

Replace f(x) by vy,

y=x*

x=y

Replace x by f~1x and y by x.

f1x = vx

S0, £71(9) = /9

=3

Option C is correct.

3. Question

Mark the correct alternative in the following:
Which one of the following is not a function?
A {(x,y):x,yER, x2 =y}

B. {(x,y): X,y ER,y%=x}

C.{(x,y): X,y ER, x = y3}

D. {(x,y): X,y ER, y = x3}

Answer

A function is said to exist when we get a unique value for any value of x..

Therefore, option B is correct..y? = x is not a function as for each value of x, we will get 2 values of y..which
is not as per the definition of a function..

4. Question

Mark the correct alternative in the following:

If f(x) = cos (log x), then f(;,(;2 ]f[},— ]_%Jf

|

-

. J—f[xl }-': ]} has the value

A -2

B.-1

C.1/2

D. None of these

Answer

f(x) = cos(logx)
Now, f(x*)f(y?) — 3 {£(%5) + f(x?y?)]}

1
= cos(logx?) cos(logy?) — > {cos (log ()%)) + cos(logx?y?)}



1
= cos(2logx) cos(2logy) — E{cos(logxz —logy?) + cos(logx® + logy?)}

1
= cos(2logx) cos(2logy) — E{cosﬁzlogx— 2logy) + cos(2logx + 2logy)}

Using: cosx cosy = 5[c05(x+ y) + cos(x —y)]
=c0s(2 log x)[J cos(2 log y)-cos(2 log x) cos(2 log y)
=0

5. Question

Mark the correct alternative in the following:

<

_J + f(x}r)}has the value

'}i’

If f(x) = cos (log x), then f(x)f(}r}_ljf

2|

A -1

B.1/2

C.-2

D. None of these

Answer

f(x) = cos(logx)

Now, f(x)f(y) — [f(;) + f(xy) }
= cos(logx) cos(logy) — %{cos (log G)) + cos(logxy)}

1
= cos(logx) cos(logy) — E{cos(logx— logy) + cos(logx +logy)}

Using: cosx cosy = ;[cos(er y) + cos(x —y)]
=cos(log x) cos(log y)-cos(log x) cos(log y)
=0

6. Question

Mark the correct alternative in the following:
Let f(x) = |x - 1|. Then,

A. f(x?) = [f()1

B. f(x + y) = f(x) f(y)

C. f(Ix]) = [f(x)]

D. None of these

Answer

f(x)=|x-1|

f(x? )=| x2-1]

[f(x)2=(x-1)

= x2+1-2x



So, f(x?)=[f(x)]?

f(x + y)=|x+y-1|
fFOx)f(y)=(x-1)(y-1)

So, f(x + vy) # f(x)f(y)
f(Ix[)=[1x]-1|

Therefore, option D is correct.
7. Question

Mark the correct alternative in the following:
The range of f(x) = cos [x], for -/2< x <m/2 is
A {-1,1, 0}

B. {cos 1, cos 2,1}

C. {cos1,-cos1,1}

D. [-1, 1]

Answer

for — Z— <x< -1

[x]= -2

f(x)= cos[x]= cos(-2)

= C0s2

because cos(-x)= cos(x)

for-1 =x<0

[x]=-1

f(x)= cos[x]

=cos(-1)

= cosl

for0 =x<1

[x]=0

f(x) = cos O

=1

forl <x <o

or =X —
2

[x]=1

f(x)=cos 1

Therefore, R(f) = {1, cos 1,cos 2}

Option B is correct.

8. Question

Mark the correct alternative in the following:

Which of the following are functions?



A {(x,y):y2=x,X,y €R}

B. {(x,y):y=]x]|, X, ¥, €ER}
C.{(x,y): X2 +y?2=1,x,yER}
D. {(x,y): x2-y2=1,x,y€ER}
Answer

A function is said to exist when we get a unique value of y for any value of x..If we get 2 values of y for any
value of x, then it is not a function..

Therefore, option B is correct .

NOTE: To check if a given curve is a function or not, draw the curve and then draw a line parallel to y-axis..If
it intersects the curve at only one point, then it is a function, else not..

9. Question

Mark the correct alternative in the following:

If f(x)=1log and g(x)= M_then f(g(x) is equal to
1-x 1+3x°
A. f (3x)
B. {f(x)}3
C. 3f (x)
D. -f (x)
Answer
f(g(x)) = log (327)
T
1- l:l-S-:{z

| 14 3x%+ 3x + x°
=08 1+ 3x2—3x—x3

Using: (1+x)3=143x+3x24x3

And (1-x)3=1-3x+3x2-x3

i (1+x)3_31 (1+x)
=08 1—-x/ 08 1—x

f(g(x))=3f(x)

Option C is correct.

10. Question

Mark the correct alternative in the following:

If A= {1, 2, 3}, B = {x, y}, then the number of functions that can be defined from A into B is
A. 12

B.8

C.6

D.3



Answer

Since A has 3 elements and B has 2..then number of functions fromAtoB=24+2+2 =23 =§
Option B is correct.

11. Question

Mark the correct alternative in the following:

Lo a
If f(x)=log 1—XJ‘then f[ -X, Jis equal to
1-x 1+x°
A {f (x)}?
B. {f (x)}3
C. 2f (x)
D. 3f (x)
Answer
o 1+ zxz
((:25) - og( 255
_ 1+ %2+ 2%
=08 1+ x2—2x%
1 (14—x)2
=08 1—x
f( 2xX )_21 (l-I-X)
1+x2) “8\1=%

=2f(x)
Option C is correct..
12. Question

Mark the correct alternative in the following:

If f(x) = cos (log x), then value of f(x}f(:l) —

1
2

I
|

f[é}—f(ﬂrx)}is

o0 w »
o

Answer

f(x) = cos(logx)

Now, f(x)f(4) — 2 {£(%) + f(4x))
= cos(logx) cos(log4) — %{cos (log GD + cos(log4x)}

1
= cos(logx) cos(log4) — = {cos(logx —log4) + cos(logx + log4
2

Using: cosx cosy = g[cos(x+y) + cos(x —y)]



=cos(log x) cos(log 4)-cos(log x)cos(4)

=0

Option C is correct..

13. Question

Mark the correct alternative in the following:
A% 4 X

Iff(x)= = 77  thenf(x +y)f(x - y) is equals to

-
s

A {f(lx}+f(2y)}-

12 | —

w

- SE(2%) - £(2y)f

lJl —

. {E(2x)+£(2y))

1
o. {t(2%)~£(2y)}

Answer

gx+}'+2—'ix+3r)) (2x—y+2—(x—y))
2 2

f(x + Y —y) =

X+y X—y
(2 + 2“? 277+ zx-?

2

2264y) 41 (22690 4
2. 2(x+y) )( 2. 2x-y) )

22(x+ylo2(x—y) 4 g2(x+y) | 220x—¥) 4 1
4, 2(x+y)2x—y) )

4.22%

(2 +2204y) 4 920ey) 4 1)

22X+ 2% + 27 + 2-“)

22\' 2= 2x 221.r+ 2—2}"
ZE( 2 T 2 )
1

=~ {f(2x) + f29))

Option A is correct.
14. Question

Mark the correct alternative in the following:

If 2f (x) - 3f

iJ —x* (x =+ 0)_then f(2) is equal to
X



&0
| L

C.-1
D. None of these

Answer
—_af(i) =2
2f(x) BF(J =x?eqn.l
Replace x by 1/x in eqn.1;
1 1
Zf(;) —3f(x) = = eqn.2

Multiply eqn.1 by 2 and eqgn.2 by 3 and add them..

On adding, we get

3
—5f(x) = 2x? + ;
-1 3
f[:X) = ? (2}{2 + ;)

f(2) = _—1(2 x 22 +3) = _—1(8+§)
5 22 5 4
1 (35) =7
5 \4 4
Option A is correct.
15. Question
Mark the correct alternative in the following:
Let f : R - r be defined by f(x) = 2x + |x|. Then f(2x) + f(-x) - f(x) =
A. 2x
B. 2 |x]
C.-2x
D. -2 |x|
Answer
f(x) = 2x+ |x|
f(2x)=2(2x)+|2x|=4x+2|X|
f(-x)=2(-x)+|-x|
f(2X) +(-x)-F(X)=4x+2|x|-2X+|-x|-(2x+]x])
=4x+2|X|-2X+|X|-2X-|X|=2|X]
Option B is correct..
16. Question

Mark the correct alternative in the following:



The range of the function f(x } = gis
X" +2x

A.R

B.R-{1}

C.R-{-1/2, 1}

D. None of these

Answer

}.’2—}.'

xE4+2x
y(x242x)= x2-x
yX(X+2)=x(x-1)
y(x+2)=x-1
x(y—1) = —(1+2y)

(1+2y)

y—1

Value of x can’t be zero or it cannot be not defined..
y=1, -1/2
So, range= R-{-1/2, 1}
17. Question

Mark the correct alternative in the following:

ifx = 1and f(x) =~ *1is 4 real function, the f(f(f(2) is

X -1
A1
B. 2
C.3
D. 4
Answer
f(x) = ==
x+1
_f(x)+1_a+1
00) =feg=1 =55
_x+ 1+x—1_§_
Tx+1-x+1 2 °*
x+1
f(f(f(x)})=f(x)=x_l
2+1
f(f(f(z))):ﬂ

=3
Option C is correct..

18. Question



Mark the correct alternative in the following:

ng %]_%{f(x}r)_f[g}is equal to

.

If f(x) = cos (loge x), then f

A. cos (X -Y)

B. log (cos (x - y))
C.1

D. cos (x +y)

Answer

f(x) = cos(log.x)
Now, £(2)r(3) =3 {f) + 1)}

1 1 1 X
= C0S (logeg) cos (logeb—]) - E{cos(logexy) + cos(loge?}

1
= cos(log.x 1) cos(log,y 1) — 2 {cos(log.x +log.y) + cos(log.x — log.y)}

= cos(—log.x) cos(—log.y) — {cos(log.x) + cos(log.v)}
Using: cosx cosy = 5 [cos(x+¥) + cos(x —y)]

=cos(loge x) cos(loge x y)-{cos(loge x x ) cos(loge x y)[I}
=0

19. Question

Mark the correct alternative in the following:

Let f();} = X.g(x} = land h(x) = f(x) g(x). Then, h(x) = 1 for
X

A.XER
B.x€Q
C.xeR-Q
D.xeR,x#0

Answer

f(x) = % g(x) = ; h(x) = f(x)g(x)
h(x)=1
f(x)g(x)=1

()

x=0
Option D is correct.
20. Question

Mark the correct alternative in the following:



If £(x) = 279 orx R, then f (2002) =

SN X +Ccos X

Al
B. 2
C.3
D.4
Answer

f(X) . (sin®*x)*+cosx
1—cos®x+(cos?x)?

(1 — cos?x)? + cos®x
1 —cos2x+ cos*x

1+ cos*x— 2cos?x+ cos?x

1 — cos2x+ cos*x

1+ cos*x— cos?x

T 1— cos2x+ cos*x

Now, f(2002)=1

Option A is correct..

21. Question

Mark the correct alternative in the following:
The function f : R - R is defined by f(x) = cos? x + sin? x. Then, f(R) =
A.[3/4,1)

B. (3/4, 1]

C.[3/4, 1]

D. (3/4, 1)

Answer

f(x)=sin* x+1-sin? x
1 1
f(x) = sin*x — sin’x + 11 +1

¢ 3
P 2
f(x)—(smx 2) +4

l 2
2 _ :} O
(SlIl X 2) =

Minimum value of f(x)=3/4

0=sin? x=<1

i 1\2 | 3
So, maximum value of f(x) = (1_ E) +3

_1+3
4 4

=1
R(f)=[3/4, 1]



Answer is C.
22. Question

Mark the correct alternative in the following:

letA={x€ER:x#0,-4=<x=<4}andf: A- R be defined by f(X):meFXEA.ThenAiS
X

A. {1, -1}

B.{x:0=x=4}

C. {1}

D. {x:-4=x=0}

Answer
When -4=x<0
X

filx)=—-

() =

=-1

When 0<x=<4
X

f(x)=-

(x) "

=1

R(f)={-1, 1}

Option A is correct..
23. Question

Mark the correct alternative in the following:

Iff: R=Randg:R-Raredefined by f(x) = 2x + 3 and g(x) = X2 + 7, then the values of x such that g(f (x))
= 8 are

A. 1,2

B.-1,2
C.-1,-2
D.1,-2
Answer
g(f(x))=8
(f(x))?+7=8
(2x+3)%=1
4x2+12x+9=1
4 x2+12x+8=0
x2+3x+2=0
(x+1)(x+2)=0
X+1=0 or x+2=0

X=-1 or x=-2



Option C is correct..

24. Question

Mark the correct alternative in the following:

If £ [-2, 2] > R is defined by f(x) _ L for =2
]\x —Lfor 0=
{x[-2,2]:x < 0andf(|x]) = x} =

A {-1}

B. {0}

C. {-1/2}

D. ¢

Answer

f(]x|)=|x|-1

f(]x])=x

We have, |[x|=x ;x=0

And |x|]=-x ;x=0

So, -x-1=x

2x=-1

1
X=73
Option C...
25. Question

Mark the correct alternative in the following:

.Xe(-10.10)and f(x) :kf[ﬂ}then k=
100+x~

_10+X

If ef:};: —
10-x

A. 0.5
B.0.6
C.0.7
D.0.8
Answer

f(x) _ 10+
10—x

10+X)
10 —x

flx)=In (

200x )

f(x) = kf(mn T X2

200x

10 +x 10 +
111( ) =k In| —2008¢
10 —x 10 _ 200

100+x2



(10 + x) 1000 + 10x2 + 200x
"To—x/ = ° "™\ 1000 + 10x2 — 200x

. 100 + x? + 20x
=X M 700 +x2 - 20x

| (10+X)_k1 (10+XJ2
M10—x/ " ™" 10—x

| (10+X) | (10+X)2k
M10o—x/ " ™10—x

2k=1;

k_l
2

=0.5
Option A is correct.
26. Question

Mark the correct alternative in the following:

If f is a real valued function given by f(\} =27x° + 1 and a, B are roots of 3x +i =12 .Then,

A. f(a) = f(B)

B. f(a) = 10
C.f(B) =-10

D. None of these
Answer

There is a mistake in the question...
1

3x+—-=2
X

Now, f(x) = (3x+ E)a —3(3x) G) (3x+ E)
Since, a, B are roots of 3x + é =12.

So, f(a)=f(B)

=(2)3-9(2)

=8-18

=-10

Option C...

27. Question

Mark the correct alternative in the following:

If f(x) — 64x° +i3and a, B are the roots of 4x +l —3 Then,
X X

Af(a)=f(B)=-9

B.f(a) =f(B) =63



C.f(a) = f(B)
D. None of these
Answer
1
f(x) = 64x° + 5
a2

<oty -0 o3

Since, 4x + =3 and q, B are its roots,
X

f(x)=33-12(3)
=27-36

=-9

So, f(a)=f(B)=-9
Option A is correct..
28. Question

Mark the correct alternative in the following:

If 3f{x} +5f l = i —3for all non-zero x, then f(x) =
X X
. .
A-i l—Sx—ﬁ]
14\ x
. .
B-i —;—Sx—ﬁ]
14, x
. .
C-i —l—Sx—ﬁ]
14 x

D. None of these

Answer
1 1
Replacing x by 1/x;
1
Bf(;) + 5f(x) =x—3 eqn. 2
Multiply eqn. 1 by 3 and egn. 2 by 5, and then subtract them

We get,

1 1 3
of(x) + 15f(—) - le(—) —25f(x) =——9—5x+ 15

X X X

3
—16f(x) = L oxte
1 3

f[:X) = E(—E‘F Ex — 6)
29. Question

Mark the correct alternative in the following:



41
4542

for all x € R. Then,

If f: R—> R be given by f(x):

A. f(x) = f(1 - x)
B.f(x) +f(1-x)=0
C.f(x) +f(1-x)=1
D.f(x) + f(x-1) =1
Answer

43\'

=572

1—x

f(1-%)= ——

(1-%) = 3573
4.47%

44 +2

4

4% 2 45+ 2
+ = =1
4+2 7 2+4% 4542
43\' 4:{
+ *
4x+2 4x+8

f)+f(1—x) =

fx)+f(x—1)= 1

30. Question

Mark the correct alternative in the following:
If f(x) = sin [M2] x + sin [-?] X, where [x] denotes the greatest integer less than or equal to x, then
Af(n/2)=1

B. f(n) = 2

C.f(n/4)=-1

D. None of these

Answer

¢ ~ 9.8596

[n2]=9 and [-n%]=-10

Now, f(x)=sin[n? ] x + sin[-m2]x

=sin 9x-sin 10x

Now, checking values of f(x) at given points..

f(g) =sin9 (g) —sin10 G)



Option A is correct..

f(m)=sin 9m-sin 10m

=0-0

=0

f(g) =sin9 (g) —sin10 (g)
1

= E_ 1

Option B & C are incorrect..
31. Question

Mark the correct alternative in the following:

The domain of the function f(x )= M2—2x—x'is
A. [—ﬁ\/—_.
B. [—1—\;’3.—1—\/’5]

C.[-2, 2]
D. [—:—\L_.—:—\E_.

Answer

for f(x) to be defined,
2-2x-x220

x2+2x-2=<0
(x-(1-V3))(x-(-1+v3))=<0
X€E[-1-V3,-1+V3]
Option B is correct..
32. Question

Mark the correct alternative in the following:

The domain of definition of f(x ) :\/ . is
X

A (—0.-3]w(2.5)
B. (—0.—-3)w(2.5)
C. (—=».-3]u[2.5]

D. None of these

Answer



for given function,

x+3 -
Z-0x-5 "

x+3 -
G-2x-5 "
X#2,5

Therefore, x&(-»,-3]u(2, 5)
Option B is correct..
33. Question

Mark the correct alternative in the following:

The domain of the function f(x) (x+1)(x-3) is

- x-—2
A.[-1, 2) U [3, »)
B. (-1, 2) u [3, x)
C.[-1, 2]u [3, =)
D. None of these

Answer

Here, (x+1)(x-3) >0
(x-2)

But y = 2

So, x e[-1,2)U[3, =)
Option A is correct..
34. Question

Mark the correct alternative in the following:
The domain of definition of the function f(x} =X —1++3-Xis

A. [1, )

B. (-, 3)

C.(1,3)

D. [1, 3]

Answer

Here, x-1=0 and 3-x=0

So, x=1 and x=3

Therefore, x&€[1, 3]option D is correct..
35. Question

Mark the correct alternative in the following:

. - , Xx—2 l-x.
The domain of definition of the functlonf(x )= T is
X+2 l1+x



A. (-, -2] U [2, x)

B.[-1, 1]

C.¢

D. None of these

Answer

For function to be defined,

x—2
x+2

20,x=-2
XE(-2,-2)U[2, =) ...(1)

And =X = 0 x = —1
1+x

x—l{:O
x+1°

S0, x e (-1,1] --(2)

Taking common of both the solutions, we get x ¢ ®.
Option C is correct..

36. Question

Mark the correct alternative in the following:
The domain of definition of the functionf (x ) =log| x| is

A.R

B. (-», 0)

C. (0, x)

D.R- {0}

Answer

For f(x) =log|x|;

It is defined at all positive values of x except O..
But since we have [x|;
So, |x|>0;

x € R-{0}

37. Question

Mark the correct alternative in the following:

The domain of definition of the functionf(x ) —Jdx —x° s

A.R -0, 4]
B.R-(0, 4)
C. (0, 4)
D. [0, 4]
Answer

Here, 4x-x2=0



x2-4x<0

X(x-4)=qp

So, x € [0,4]

Option D is correct..
38. Question

Mark the correct alternative in the following:

The domain of definition Off(x}:\/x—3—2 fx -4 —\,X—S—Z fx —41is

A. [4, ©)

B. (-, 4]
C. (4, =)
D. (-, 4)
Answer

Here, x —3-2yx—-4=0
(Vx=2) +1-2Vx—4=0

(Vxi=2-1)"=0

Option A is correct..
39. Question

Mark the correct alternative in the following:

The domain of definition of the functionf(x) =.J5]x| _x’*—@is

A (-3,-2) u (2, 3)

A

B.[-3,-2)u [2, 3)
C.[-3,-2]u [2, 3]

D. None of these

Answer

5|x|-x2-6=0

x2-5|x|+6<0
(Ix]-2)(|x|-3)=0

So, |x|€[2, 3]
Therefore,x€[-3, -2]Ju[2, 3]



Option C is correct.
40. Question

Mark the correct alternative in the following:

X
The range of the function f(X) :His
X
A.R-{0}
B.R-{-1,1}
C.{-1,1}

D. None of these

Answer

We know that

|x| = -xin (-», 0) and |[x| = x in [0, )

So, f(x)= ——= —1in (-, 0)

—x
And f(x) = §= 1in (0, ©)

As clearly shown above f(x) has only two values 1 and -1
So, range of f(x) = {-1, 1}

41. Question

Mark the correct alternative in the following:

X_"'I

The range of the function f(x ) = X = —2is

| x +2]
A {-1,1}
B. {-1,0, 1}
C. {1}
D. (0, «)

Answer
fx) =

When x>-2,

x+2
Jx+2|

x+2

We have f(x) = —

=1
When x<-2,

Ny x+2
We have f(x) = “ee2)
=-1
R(f)={-1, 1}

Option A is correct..

42. Question



Mark the correct alternative in the following:
The range of the function f(x) = |x - 1] is

A. (-», 0)

B. [0, «)

C. (0, x)

D.R

Answer

A modulus function always gives a positive value..
R(f) = [0,00)

Option B..

43. Question

Mark the correct alternative in the following:

Let f(x } — +/x? + 1. Then, which of the following is correct?

A. f(xy) = f(x) f(y)
B. f(xy) = f(x) f(y)
C. f(xy) = f(x) f(y)
D. None of these

Answer

flxy) = Jx2y?2+1

FOf = (Ve +1) (V2 +1)

=yx2y?+1+x2+y?

So, comparing, f(xy) and f(x)f(y);
We get f(xy)=f(x)f(y)

Option C..

44. Question

Mark the correct alternative in the following:

If [x]? - 5[x] + 6 = 0, where [+] denotes the greatest integer function, then
A. X €[3, 4]

B. x € (2, 3]

C.x€[2, 3]

D. x € [2, 4]

Answer

[x]?-5[x]+6=0

([x]-2)([x]-3)=0

if [x]=2

2=x<3



and if [x]=3
3=x<4

Therefore, x € [2,4]
Option D..

45. Question

Mark the correct alternative in the following:

1
The range of f(x) :1"'—is
—2¢c0s X

A [1/3, 1]

B. [-1, 1/3]

C. (-, -1) U [1/3, =)
D. [-1,3, 1]

Answer

we know, -1=cosx=<1
-2=<-2cosx=2

-1=<(1-2cosx)=<3

1 1

el )l

1— 2cosx 3
Option ..B
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