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1. Define a function as a set of ordered pairs.
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Solution:

Let A and B be two non-empty sets. A relation from Ato B, i.e., a subset of AxB, is called a
function (or a mapping) from A to B, if

(i) for each a € Athere exists b € B such that (a, b) € f
(i(a,b) e fand (a,c) ef=b=c

2. Define a function as a correspondence between two sets.
Solution:

Let A and B be two non-empty sets. Then a function ‘f’ from set A to B is a rule or method or
correspondence which associates elements of set A to elements of set B such that:

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

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

Solution:
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.LetA={-2,-1,0,1, 2} and f: A — Z be a function defined by f(x) = x? — 2x — 3. Find:
(i) range of fi.e. f (A)

(ii) pre-images of 6, =3 and 5

Solution:

Given:
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A={-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) = (-2)*-2(-2) -3
=4+4-3

=5

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

=0

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

=0-0-3

=-3

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

=1-2-3

=-4

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

=4-4-3
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=-3

Thus, the range of fis {-4, -3, 0, 5}.

(ii) pre-images of 6, -3 and 5

Let x be the pre-image of 6 = f(x) =6
x*-—2x—-3=6

x?—2x-9=0

x = [-(-2) £V ((-2)7 = 4(1) (-9))] / 2(1)
=[2++ (4+36)]/2

=[2+40]/2

=110

However, 1 + V10 € 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

x*—2x=0

X(x=2)=0

x=0or2

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
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X(x—-4)+2(x-4)=0

(x+2)(x—4)=0

x=-2or4

However, 4 ¢ Abut-2 € A

Thus, -2 is the pre-images of 5.

@, {0, 2}, -2 are the pre-images of 6, -3, 5

5. If a function f: R — R be defined by

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

Solution:

Given:

Let us 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

=4+ 1

=5

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

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

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

When x =0, f(x) = 1
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Substituting x = 0 in the above equation, we get
f(0)=1

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

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

=8+1

=9
S.f(1)=5,f(-1)=-5,f(0)=1andf(2)=9.

6. A function f: R — R is defined by f(x) = x2. Determine
(i) range of f

(i) {x: f(x) = 4}

(iii) {y: f(y) = -1}

Solution:

Given:

f: R — Rand f(x) = x.

(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.
.. range of f = R*U {0}

(i) {x: f(x) = 4}

Given:

fx)=4

we know, x® =4
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So{xf(x)=4y={-2, 2}
(iii) {y: f(y) = -1}
Given:

fly) = -1

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 y? = —1.
Sy fly) =1} =2

7. 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

(ii) {x: f (x) =-2}

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

Given f: R*— R and f(x) = log, x.

(i) the image set of the domain of f

Domain of f = R* (set of positive real numbers)

We know the value of logarithm to the base e (natural logarithm) can take all possible real
values.

.. The image set of f = R

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

logex = -2

. x=e?[since, log,a=c = a=b
Soxf(x) = -2 ={e %}

(iii) Whether f (xy) = f (x) + f (y) holds.
We have f (x) =log.x = f (y) =log.y
Now, let us consider f (xy)

F (xy) = log. (xy)

f (xy) = log. (x % y) [since, log, (axc) = log, a + log, C]
f (xy) =log.x + log. y

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

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

8. Write the following relations as sets of ordered pairs and find which of them are
functions:

M {x, y):y=3x,x<€{1,2,3},y € {3,6,9,12}}
(ii) {(x, y): y >x +1,x=1,2and y = 2, 4, 6}

(iii) {(x, y): x +y = 3, %,y € {0, 1, 2, 3}
Solution:

(i) {(x. y):y=3x,x €{1,2,3},y €{3,6,9, 12}}
Whenx =1,y =3(1) =3

When x =2,y =3(2)=6

When x =3,y =3(3)=9

S R={(1,3), (2, 6), (3, 9)}
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Hence, the given relation R is a function.
(ii){(x,y):y>x+1,x=1,2andy =2, 4, 6}
Whenx=1,y>1+1ory>2=y={4,6}
Whenx=2,y>2+1ory>3=y={4,6}
S.R={(1,4),(1,6),(2,4), (2,6)}

Hence, the given relation R is not a function.
(iii) {(x, y): x+y=3,x,y € {0, 1, 2, 3}}
Whenx=0,0+y=3=>y=3
Whenx=1,1+y=3=>y=2
Whenx=2,2+y=3=>y=1
Whenx=3,3+y=3=>y=0

S R={(0, 3), (1, 2), (2, 1), (3, 0)}

Hence, the given relation R is a function.

9.Letf: R — Rand g: C — C be two functions defined as f(x) = x? and g(x) = x2. Are they
equal functions?

Solution:

Given:

fR->Ref(x)=x*andg: R — R € g(x) =x?

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

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.

.". fand g are not equal functions.
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EXERCISE 3.2 PAGE NO: 3.11

1. If f (x) = x? — 3x + 4, then find the values of x satisfying the equation f (x) = f (2x + 1).
Solution:

Given:

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

Let us find x satisfying f (x) = f (2x + 1).
We have,
f(2x+1)=(2x+1)2-3(2x+1)+4
=(2x)2+2(2x) (1) +12—6x—-3 +4
=4x2+4x+1-6x+1
=4x2 - 2x + 2

Now, f (x) =f (2x + 1)
X?—3x+4=4x2-2x + 2

42 —2x+2-x*+3x—-4=0
3x?+x-2=0
3x2+3x-2x-2=0
x(x+1)-2(x+1)=0
(x+1)3Bx-2)=0
x+1=00r3x-2=0
x=-Tor3x=2

x=-1or2/3

.". The values of x are —1 and 2/3.
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2. If f (x) = (x — @)’ (x — b)? find f (a + b).
Solution:

Given:

F (x) = (x —a)*(x — b)?

Let us find f (a + b).

We have,
f(a+b)=(a+b-a)(a+b-b)
f(a+b) = (b)? (a)®

c.f(a+b)=a%?

3.Ify =f(x) = (ax — b) / (bx — a), show that x = f (y).
Solution:

Given:
y=f(x)=(ax—-b)/(bx—-a)=f(y)=(ay—b)/(by-a)
Let us prove that x = f (y).

We have,

y=(ax—Db)/(bx—a)

By cross-multiplying,

y(bx—a)=ax-b

bxy —ay=ax-b

bxy —ax=ay—-Db

x(by—a)=ay-b
x=(ay—-b)/(by—a)="f(y)

x=1(y)
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Hence proved.
4.1 (x) = 1/ (1 - x), show that f [f {f (x)}] = x.
Solution:

Given:

f(x)=1/(1-x)

Let us prove that f [f {f (x)}] = x.
Firstly, let us solve for f {f (x)}.
£4F ()} = £{1/(1 = x)}
=1/1-(1/(1=x))
=1/[(1=x=1)(1=x)]

=1/ (-x/(1-x))

=(1-x)/x

= (x—=1)/x

SR OOy = (x= 1)/ x

Now, we shall solve for f [f {f (x)}]
fFIE{F (X = fI(x-1)/X]
=1/[1=(x-1)/x]

=1/ [(x = (x-1))/x]

=1/[(x—x + 1)/x]

=1/ (1/x)

S FIFAF ()] = X

Hence proved.

5.1ff(x) =(x+1)/(x~-1), show that f [f (x)] = x.
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Solution:
Given:

f(x)=(x+1)/(x—1)

Let us prove that f [f (x)] = x.

fIf (] = f[(x+1)/(x-1)]

= [(x+1)/(x=1) + 1]/ [(x+1)/(x-1) = 1]

= [[x+1) + =DV -D] 7 I(x+1) = (x-1)1(x-1)]
= [(x+1) + (x-1)]/ [(x+1) — (x-1)]

= (x+1+x-1)/(x+1-x+1)

= 2x/2

=X

S IF(X)] = X

Hence proved.

6. If

x%2, whenx < 0

f(x) =X when0<=x<1
%,whenx =1

Find:
(i) f (1/2)
(i) f (-2)
(iii) (1)
(iv) f (V3)
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(v) f (-3)

Solution:

(i) f (1/2)

When, 0 = x <1, f(x) =x
S f(12)= %

(i) f (-2)

When, x < 0, f(x) = x
f(-2)=(-2)°

=4

Sof(-2)=4

(i) f (1)

When, x 21, f (x) = 1/x
f(1)=11

Sf(1) =1

(iv) f (V3)

We have V3 = 1.732 > 1
When, x 21, f (x) = 1/x
o f(V3) =143

(v) f (¥-3)

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

.". f (\-3) does not exist.

EXERCISE 3.3 PAGE NO: 3.18
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1. Find the domain of each of the following real valued functions of real variable:
(i) f (x) =1/x

(ii) f (x) = 1/(x-7)

(iii) f (x) = (3x-2)/(x+1)

(iv) f (x) = (2x+1)/(x2-9)

(v) f (x) = (x2+2x+1)/(x2-8x+12)

Solution:

(i) f (x) = 1/x

We know, f (x) is defined for all real values of x, except for the case when x = 0.

.". Domain of f = R — {0}

(ii) f (x) = 1/(x-7)

We know, f (x) is defined for all real values of x, except for the case whenx—-7=0o0rx=7.
.. Domain of f= R - {7}

(iii) f (x) = (3x-2)/(x+1)

We know, f(x) is defined for all real values of x, except for the case when x + 1 =0 or x = 1.
.. Domain of f=R - {~1}

(iv) f (x) = (2x+1)/(x>-9)

We know, f (x) is defined for all real values of x, except for the case when x?2 -9 = 0.
x*-9=0

x*-32=0

x+3)(x=3)=0

x+3=00rx-3=0

X=%3
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.. Domain of f= R - {-3, 3}

(V) f () = (x*+2x+1)/(x*-8x+12)

We know, f(x) is defined for all real values of x, except for the case when x? — 8x + 12 = 0.
x?—8x+12=0

X*—2x—6x+12=0

X(x—-2)—-6(x—-2)=0

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

x—2=00orx-6=0

x=2o0r6

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

2. Find the domain of each of the following real valued functions of real variable:
(i) f (x) = V(x-2)

(i) f (x) = 1/(V(x2-1))

(iii) f (x) = V(9-x?)

(iv) f (x) = V(x-2)/(3-x)

Solution:

(i) f (x) = V(x-2)

We know the square of a real number is never negative.
f (x) takes real values only when x -2 20

X2

SO X E [2, »)

.. Domain (f) = [2, «)

(i) f (x) = 1/(N(x*-1))
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We know the square of a real number is never negative.
f (x) takes real values only when x*—1 20

x*—1220

x+1)(x=1)=0

xs—-1orxz1

LX € (=, 1] U [1, )

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

X*-1=0=>x==%1

S0, X € (=»,—1] U [1, ») —{-1, 1}

X € (=, -1) U (1, )

.. Domain (f) = (=, =1) U (1, «)

(iii) T (x) = V(9-x)

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

f (x) takes real values only when 9 — x? 2 0

x*-9<0
x?-32<0
(x+3)(x-3)<0
x2-3andx<3
X € [-3, 3]

.. Domain (f) = [-3, 3]
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(iv) f (x) = V(x-2)/(3-x)
We know the square root of a real number is never negative.
f (x) takes real values only when x — 2 and 3 — x are both positive and negative.

(a) Both x — 2 and 3 — x are positive

Hence, x=22and x< 3
Sox €2, 3]

(b) Both x — 2 and 3 — x are negative

Hence,x<2and x= 3

However, the intersection of these sets is null set. Thus, this case is not possible.
Hence, x € [2, 3] - {3}

X € [2, 3]

.. Domain (f) = [2, 3]

3. Find the domain and range of each of the following real valued functions:
(i) f (x) = (ax+b)/(bx-a)

(i) f (x) = (ax-b)/(cx-d)
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(iii) f (x) = V(x-1)

(iv) f (x) = V(x-3)

(v) f (x) = (x-2)/(2-x)

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

(vii) f (x) = -|x|

(viii) f (x) = V(9-x?)
Solution:

(i) f (x) = (ax+b)/(bx-a)

f(x) is defined for all real values of x, except for the case when bx —a = 0 or x = a/b.
Domain (f) = R — (a/b)
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)

.. X = — (ay+b)/(a-by)
Whena—by=0ory=alb
Hence, f(x) cannot take the value a/b.
.". Range (f) = R — (a/b)
(ii)  (x) = (ax-b)/(cx-d)

f(x) is defined for all real values of x, except for the case when cx —d = 0 or x = d/c. Domain (f) =
R — (d/c)
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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

C. x = (b-dy)/(a-cy)
Whena-cy=0ory = alc,

Hence, f(x) cannot take the value a/c.

.. Range (f) =R - (alc)

(iii) f (x) = V(x-1)

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

JoX E[1, »)

Thus, domain (f) = [1, «)
Whenx=1,we havex—-120

Hence, V(x-1) 20 = f (x) 2 0

f(x) € [0, =)

.. Range (f) = [0, =)

(iv) f (x) = V(x-3)

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

f (x) takes real values only when x — 32> 0
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x=3

SoX E [3, »)

Domain (f) = [3, «)
When x =3, we have x—-320
Hence, V(x-3) 20 = f(x) 20
f(x) € [0, =)

.. Range (f) = [0, =)

(v) f(x) = (x-2)/(2-x)

f(x) is defined for all real values of x, except for the case when 2 —x =0 or x = 2.
Domain (f) = R — {2}

We have, f (x) = (x-2)/(2-x)

f (x) = -(2-x)/(2-x)

= -1

When x # 2, f(x) = —1

.. Range (f) = {1}

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

—r,r <

we know || = { S

Now we have,

1 —lr-1)r—-1<0  _ . Jl—za<l
|'3_1|_{ r—1l.r—1>0 )=l =1 = r—1r>1

Hence, f(x) is defined for all real numbers x.
Domain (f) =R
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When, x<1,wehavex—1<0or1-x>0.
x=1]>0=f(x)>0

When, x = 1, we have x—1 = 0.
Ix=120= f(x)20

S f(x) 20 or f(x) € [0, ~)

Range (f) = [0, «)

(vii) f (x) = -|x|

—r,r <0

we know |r| = { >0

Now we have,

[ - (5

Hence, f(x) is defined for all real numbers x.
Domain (f) = R

When, x < 0, we have —|x| <0

f(x)<0

When, x = 0, we have —x < 0.
—x|=0=>f(x)<0

. f(x)<0orf(x) € (-, 0]

Range (f) = (-, 0]

(viii) f (x) = V(9-x?)

We know the square of a real number is never negative.
f(x) takes real values only when 9 — x>0
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(x +3)(x—3)<0

xz-3and x<3

S X € [-3, 3]

Domain (f) = [-3, 3]

When, x € [-3, 3], we have 0 <9 -x*<9
0<V(9x)<3=>0<f(x)<3

-~ f(x) € [0, 3]

Range (f) = [0, 3]

EXERCISE 3.4 PAGE NO: 3.38

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

(i) f (x) = V(x-1) and g (x) = V(x+1)

Solution:

(f(x)=x*+1and g(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+g)(x)=x3+1+x+1
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=x3+ X +2

So, (f+g) (x): R —R
S.f+g:R—Risgivenby (f+g) (x)=x3+x+2
(b)f-g

We know, (f - g) (x) = f(x) — g(x)
(f-9) () =x*+1—(x+1)
=x+1-x-1

=x3—x

So, (f-g) (x: R >R

" f—g: R — Ris given by (f— g) (x) = x* — x
(c) cf (c € R, c #0)

We know, (cf) (x) = ¢ x f(x)
(cf)(x) = o + 1)

=cx’+c

So, (cf) (x) : R — R

.. cf: R — Riis given by (cf) (x) = cx® + ¢
(d) fg

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

(fg) (x) = (x* + 1) (x + 1)
=(x+1)(x2=x+1)(x+1)
=(x+12(x2-x+1)

So, (fg) (x): R —» R

. fg: R — Ris given by (fg) (x) = (x + 1)’ (x* = x + 1)
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(e) 1/f

We know, (1/f) (x) = 1/f (x)

1 (x)=17(x3+1)

Observe that 1/f(x) is undefined when f(x) = 0 or when x = — 1.
So, 1/f:R-{-1} - Ris given by 1/f (x) =1/ (x> + 1)

(f) fig

We know, (f/g) (x) = f(x)/g(x)

(flg) (x) = (0 + 1)/ (x + 1)

Observe that (x3 + 1) / (x + 1) is undefined when g(x) = 0 or when x = —1.
Using x*+1=(x+1) (x*-x + 1), we have

(flg) (x) = [(x+1) (x*= x+1)/(x+1)]

=x?—-x+1

c.flg: R—{=1} — Ris given by (f/g) (x) = x* —x + 1

(i) f (x) = V(x-1) and g (x) = V(x+1)

We have f(x): [1, *) — R" 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)

(f+g) (x) = V(x-1) + V(x+1)

Domain of (f + g) = Domain of f N Domain of g
Domain of (f + g) = [1, ©) N [-1, «)

Domain of (f + g) = [1, =)

c.f+g:[1, ) > Ris given by (f+g) (x) = V(x-1) + V(x+1)
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(b)f-g

We know, (f - g) (x) = f(x) — g(x)

(F-g) (x) = V(x-1) = V(x+1)

Domain of (f — g) = Domain of f N Domain of g
Domain of (f— g) = [1, =) N [-1, «)

Domain of (f—g) = [1, )

s f—g:[1, ©) - Ris given by (f-g) (x) = V(x-1) = V(x+1)
(c)cf (c € R, c#0)

We know, (cf) (x) = ¢ x f(x)

(cf) (x) = cV(x-1)

Domain of (cf) = Domain of f

Domain of (cf) = [1, «)

.. cf: [1, ) — Ris given by (cf) (x) = cV(x-1)
(d)fg

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

(fg) (x) = V(x-1) V(x+1)

=(x?-1)

Domain of (fg) = Domain of f N Domain of g
Domain of (fg) = [1, «) N [-1, )

Domain of (fg) = [1, =)

.. fg: [1, =) — Ris given by (fg) (x) = V(x?-1)
(e) 1/f

We know, (1/f) (x) = 1/(x)
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(1/f) (x) = 1A(x-1)

Domain of (1/f) = Domain of f

Domain of (1/f) = [1, =)

Observe that 1/7(x-1) is also undefined when x —1 =0 or x = 1.
.1/ (1, ©) — Ris given by (1/f) (x) = 1/(x-1)
(f) fig

We know, (f/g) (x) = f(x)/g(x)

(fg) (x) = V(x-1)(x+1)

(FIg) (x) = N[(x-1)/(x+1)]

Domain of (f/g) = Domain of f N Domain of g
Domain of (f/g) = [1, «) N [-1, )

Domain of (f/g) = [1, =)

.. flg: [1, =) — Ris given by (f/g) (x) = V[(x-1)/(x+1)]
2. Let f(x) = 2x + 5 and g(x) = x? + x. Describe
(Hf+g

(i)f-g

(iii) fg

(iv) flg

Find the domain in each case.

Solution:

Given:

f(x) = 2x + 5 and g(x) = x? + x

Both f(x) and g(x) are defined for all x € R.
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So, domain of f = domain of g =R
(f+g

We know, (f + g)(x) = f(x) + g(x)
(f+g)x)=2x+5+ x> +x
=x?+3x+5

(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)

(- g)(x) = 2+ 5— (< + x)
=2x+5-x2—x

=5+x-x?

(f— 9)(x) is defined for all real numbers x.
.. The domain of (f—g)is R

(iii) fg

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

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

= 2X(x* + X) + 5(x? + x)

= 2x3 + 2x? + 5x? + 5x

= 2x3 + 7x? + 5x

(fg)(x) is defined for all real numbers x.
.. The domain of fg is R

(iv) fig
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We know, (f/g) (x) = f(x)/g(x)

(f/g) (x) = (2x+5)/(x*+x)

(f/g) (x) is defined for all real values of x, except for the case when x + x = 0.
x*+x=0

x(x+1)=0

x=0orx+1=0

x=0or-1

When x = 0 or —1, (f/g) (x) will be undefined as the division result will be indeterminate.
.. The domain of fig = R - {-1, 0}

3. If f(x) be defined on [-2, 2] and is given by
—1,-2<z <0
flz) = {.1‘ 1.0 <z <2
and g(x) = f(|x|) + [f(x)|. Find g(x).

Solution:

Given:
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—1,-2<2<0
ﬂﬂ:{x—hﬂixﬂgmm

g(x) = f{|x|) + [f(x)|
Now we have,

, _ _1:_2£|T|£D
Flll) = {|a-| C10< e <2

However, x| > 0 = f{|x)= x| — | when 0 < |x| <2

We also have,
|—1].—2<x <0
U&N=ﬁx—mﬂixﬂ2
1.-2<z <0
={p—uﬂqxgz
We also know,
—(r—1),z—1<0

o= e —120
—lr—-1)r <1
T r—-1,x>1

Here, we shall only the range between [0, 2].

|I_H:{—&—Uﬁﬁril
r—1,1<xr<2

Substituting this value of [x — 1| in |[f(x)|, we get

([ 1,-2<r<0
|flz)|=¢4 —(z—1),0=<x <1
r—1.1<z<2
( 1.-2<xr<0
=g 1l—-—r0<r<l1
,\:r—l,lﬂ-:rﬂ?
Now, we need to find g(x)

g(x) = f{[x]) + [f(x)|

I,-2<x<0
l—z0<r<1

—x|—1wheno<x|<2+ T - Ll=r=2
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(—r—1,-2 <2 <0 1,-2<r<0
glr)=¢ z—10<z2<1 +{1—-r0<x<1
r—1,1<1r<2 r—1.1<x<2

%

([~ —14+1,-2<2<0
=¢sr—1+1—-x.0<xr<1
(r—1l+r—-11=2<12
( —r,—2<r<I(

= 4 0.0z <1
(2(r — 1)1 <2 <2

“ g(x) = f(|x]) + [f(x)| |

—r,—2<x<10
= 0,0=<xr <1
2 —1),1<x<2

4. Let f, g be two real functions defined by f(x) = V(x+1) and g(x) = V(9-x?). Then, describe
each of the following functions.

(i)f+g
(ig-f

(iii) fg

(iv) fig

(v) olf

(vi) 2f — 59
(vii) 2 + 7f
(viii) 5/g
Solution:
Given:

f(x) = V(x+1) and g(x) = V(9-x?)
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We know the square of a real number is never negative.
So, f(x) takes real values only whenx+ 120

Xx2-1,X € [-1, »)

Domain of f = [-1, =)

Similarly, g(x) takes real values only when 9 — x* 2 0

x?-9<0

x2-32<0

(x+3)(x—3)<0

x=-3andx<3

S x € [-3, 3]

Domain of g = [-3, 3]

(f+g

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

(F+g) (x) = V(x+1) + V(9-x°)

Domain of f + g = Domain of f N Domain of g
=[-1,2)N[=3, 3]

=[-1.3]

. f+g:[-1, 3] > Ris given by (f + g) (x) = f(x) + g(x) = V(x+1) + V(9-x?)
(i)g—f

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

(9= f) (x) = V(9-x*) = V(x+1)
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Domain of g — f = Domain of g N Domain of f
=[-3, 3] N[-1, =)

=[-1,3]

.. g—-f:[-1, 3] > Ris given by (g — f) (x) = g(x) — f(x) = V(9-x?) — V(x+1)
(iii) fg

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

(fg) (x) = V(x+1) V(9-x?)

= V[(x+1) (9-x)]

= V[x(9-x?) + (9-x2)]

= V(9x-x3+9-x?)

= (9+9x-x-x%)

Domain of fg = Domain of f N Domain of g
=[-1,2)N[-3, 3]

=[-1, 3]

.. fg: [-1, 3] — Riis given by (fg) (x) = f(x) g(x) = V(x+1) V(9-x2) = V(9+9x-x2-x%)
(iv) fig

We know, (f/g) (x) = f(x)/g(x)

(flg) (x) = V(x+1) / V(9-x?)

= V[(x+1) 1 (9-x)]

Domain of f/g = Domain of f N Domain of g
=[-1, °)N[-3, 3]

=[-1.3]
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However, (f/g) (x) is defined for all real values of x € [-1, 3], except for the case when 9 — x? =0
orx=%3

When x = 13, (f/g) (x) will be undefined as the division result will be indeterminate.
Domain of f/g = [-1, 3] — {-3, 3}

Domain of fig = [-1, 3)

.. flg: [-1, 3) — Riis given by (f/g) (x) = f(x)/g(x) = V(x+1) / V(9-x?)
(v) g/t

We know, (g/f) (x) = g(x)/f(x)

(9/f) (x) = V(9-x?) / \(x+1)

=V[(9-%) / (x+1)]

Domain of g/f = Domain of f N Domain of g

=[-1, )N [=3, 3]

=[-1,3]

However, (g/f) (x) is defined for all real values of x € [-1, 3], except for the case whenx+1=0
orx=-1

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

Domain of g/f = (-1, 3]

. g/f: (-1, 3] — Riis given by (g/f) (x) = g(X)/f(x) = V(9-x2) / V(x+1)

(vi) 2f — \/5¢g

We know, (2f — \5g) (x) = 2f(x) — V5g(x)

(2f — \59) (x) = 2f (x) — V5g (X)

= 2(x+1) — V5V(9-x?)

= 2V(x+1) — V(45- 5x?)
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Domain of 2f — V5g = Domain of f N Domain of g

=[-1, )N [-3, 3]

=[-1,3]

.. 2f—+5g: [-1, 3] — Riis given by (2f — V5g) (x) = 2f (x) — V5g (x) = 2V(x+1) — V(45- 5x?)
(vii) 2 + 7f

We know, (2 + 7f) (x) = (x) + (7f)(x)

(2 + 7f) (x) = f(x) f(x) + 7f(x)

= (x+1) V(x+1) + 7V(x+1)

=x+ 1+ 7V(x+1)

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

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

" R+ 7 [-1, ©) — Riis given by (7 + 7f) (x) = f(x) f(x) + 7f(x) = x + 1 + 7(x+1)
(viii) 5/g

We know, (5/g) (x) = 5/g(x)

(5/g) (x) = 5(9-x?)

Domain of 5/g = Domain of g = [-3, 3]

However, (5/g) (x) is defined for all real values of x € [-3, 3], except for the case when 9 — x? =
Oorx=%3

When x = 13, (5/g) (x) will be undefined as the division result will be indeterminate.
Domain of 5/g = [-3, 3] — {-3, 3}

=(-3,3)

.". 5/g: (-3, 3) — Ris given by (5/g) (x) = 5/g(x) = 5/N(9-x?)

5. If f(x) = log. (1 — x) and g(x) = [x], then determine each of the following functions:
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(f+g

(ii) fg

(iii) f/g

(iv) g/f

Also, find (f + g) (-1), (fg) (0), (f/g) (1/2) and (g/f) (1/2).
Solution:

Given:

f(x) = loge (1 — x) and g(x) = [X]

We know, f(x) takes real values only when 1 —x >0
1>x

X<1,. . X € (=, 1)

Domain of f = (=, 1)

Similarly, g(x) is defined for all real numbers x.
Domainofg=[x], x € R

=R

(i) f+g

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

(f +9) () =logo (1 =) + [

Domain of f + g = Domain of f N Domain of g
Domainof f+g=(-», 1) N R

= (=, 1)

S f+gi (==, 1) > Ris given by (f + g) (x) = loge (1 — x) + [X]
(ii) fg
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We know, (fg) (x) = f(x) g(x)

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

= [x] loge (1 - x)

Domain of fg = Domain of f N Domain of g
=(—,1)NR

= (==, 1)

. fg: (=, 1) - Ris given by (fg) (x) = [x] loge (1 — Xx)
(iii) f/g

We know, (f/g) (x) = f(x)/g(x)

(f/g) (x) =loge (1 —x) / [X]

Domain of f/g = Domain of f N Domain of g
=(—,1)NR

= (==, 1)

However, (f/g) (x) is defined for all real values of x € (—, 1), except for the case when [x] = 0.
We have, [x] =0when0<x<1orx € [0, 1)

When 0 < x < 1, (f/g) (x) will be undefined as the division result will be indeterminate.
Domain of f/g = (-, 1) - [0, 1)

= (==, 0)

.. flg: (==, 0) — R is given by (f/g) (x) = logs (1 — x) / [X]
(iv) g/f

We know, (g/f) (x) = g(x)/f(x)

(9/f) (x) = [x] / loge (1 = )
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However, (g/f) (x) is defined for all real values of x € (—, 1), except for the case when log, (1 —
x)=0.

loge(1—x)=0=>1-x=10rx=0

When x = 0, (g/f) (x) will be undefined as the division result will be indeterminate.
Domain of g/f = (-, 1) — {0}

= (==, 0) U (0, 1)

.o gffi (=, 0) U (0, 1) — Riis given by (g/f) (x) = [x] / loge (1 — X)
(a) We need to find (f + g) (-1).

We have, (f + g) (x) = log. (1 = x) + [X], X € (==, 1)

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

(f+9)(=1) =loge (1 - (1)) + [-1]

=loge (1 + 1) + (1)

=log.2 — 1

S (f+g)(—1)=loge2 — 1

(b) We need to find (fg) (0).

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

Substituting x = 0 in the above equation, we get

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

=0 % log,1

S.(fg) (0)=0

(c) We need to find (f/g) (1/2)

We have, (f/g) (x) = loge (1 —Xx) / [X], X € (-, 0)

However, 1/2 is not in the domain of f/g.
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. (flg) (1/2) does not exist.

(d) We need to find (g/f) (1/2)

We have, (g/f) (x) = [X] / loge (1 = X), X € (==, 0) U (0, «)
Substituting x=1/2 in the above equation, we get

(9/f) (1/2) = [x] / log, (1 - x)

= (1/2)/ log (1 = 1/2)

= 0.5/ log, (1/2)

=0/log. (1/2)

=0

" (9/f) (1/12) = 0

_x_
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Chapterwise RD Sharma
Solutions for Class 11 Maths :

Chapter 1—Sets

Chapter 2—Relations

Chapter 3—Functions

Chapter 4—Measurement of

Angles

Chapter 5—Trigonometric

Functions

Chapter 6—Graphs of

Trigonometric Functions
Chapter 7—Values of

Trigonometric Functions at

Sum or Difference of Angles
Chapter 8—Transformation

Formulae

Chapter 9—Values of

Trigonometric Functions at

Multiples and Submultiples of
an Angle

Chapter 10—Sine and Cosine

Formulae and their
Applications
Chapter 11—Trigonometric

Equations
Chapter 12—Mathematical

Induction

Chapter 13—Complex Numbers
Chapter 14—Quadratic
Equations

Chapter 15—Linear Inequations
Chapter 16—Permutations
Chapter 17—Combinations
Chapter 18—Binomial Theorem
Chapter 19—Arithmetic
Progressions

Chapter 20—Geometric
Progressions
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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