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MATHEMATICS KOTA

Chapter-01

Functions
1

1. DEFINITION:
Let A and B be two sets and there exists a rule or manner or correspondence ‘f’

e Definition

® Domain, Co-Domain & which associates each element of A, a unique element in B. Then f is called a
Range function or mapping from A to B. It is denoted by the symbol

_ ) f:A—BorA— B
® Algebraic Operations
which reads ‘f’is a function from A to B’or ‘f maps A to B,

® Methods of Determining If an element a € A is associated with an element b € B then b is called ‘the f
Range image of a’or ‘image of a under f’or ‘the value of the function 'f'at a’. Also 'a'is
called the pre-image of b or argument of b under the function f. We write it as
® Important Types of b=f(a)orf:a—>borf:(a, b)
Functions

For example, letA={-1,0,1}and B={0, 1, 2,3}.
® Domains and Ranges of Then AxB={(-1,0), (-1, 1), (-1, 2), (-1,3), (0, 0), (0, 1), (0, 2), (0,3), (1, 0), (1, 1),
(1,2),(1,3)}
Now, " f: A — B defined by f(x) = x> " is the function such that
® Equal or Identical f={(-1,1),(0,0), (1, 1)}
Functions f can also be shown diagramatically by following mapping.

Common Functions

A function ‘f 'from a set A to a set B is a subset of Ax B

A B

® (Classification of Fucntions

® Composite of Uniformly
Py

and Non-Uniformly (0 'I—-

Defined Functions

® Homogeneous Functions

Note:
e Bounded Functions (1) Every function is a relation but every relation is not necessarily a function.
(2) A function is also called a mapping.
® Implicit & Explicit Note:
Functions Every function say y = f(x): A — B. Here x is independent variable which takes its

) values from A while 'y' takes its
® Odd & Even Functions ) ] o )
value from B. A relation will be a function if and only if

e Periodic Functions (i) x must be able to take each and every value of A and
(ii) one value of x must be related to one and only one value of y in set B.
® General .
function not a function
® |nverse of A Functions
X X
Some Graphical 0 0

!ransformatlons / (a) (b)
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Graphically: If any vertical line cuts the graph at more than one point, then the graph does not represent a function.

Every function from A — B satisfies the following conditions.
(i) fcAxB

(i) YaeA=(a f(a)) ef and

(iii) (a,b) ef&(a,c) ef=b=c

2. DOMAIN, CO—DOMAIN & RANGE OF A FUNCTION:

Let f: A — B, then the set A is known as the domain of f & the set B is known as co-domain of f. The set of all
images of elements of A is known as the range of f. Thus:

Domain of f = {a | aeA(af(a)) ef}

Range of f = {f(a) | a €A, f(a) € B, (a, f(a) € f}

It should be noted that range is a subset of co—domain. If only the rule of function is given then the domain
of the function is the set of those real numbers, where function is defined. For a continuous function, the

interval from minimum to maximum value of a function gives the range.

3. ALGEBRAIC OPERATIONS ON FUNCTIONS:
Let f and g be function with domain D; and D, then the functions f + g, f — g, fg, f/g are defined as
(f+g)(x)=f(x)+g(x) ; Domain D1 D,
(f-g)(x)=f(x)—g(x) ; DomainDiND;

(fg)(x) =f(x) - g(x) ; Domain D1 D;
(ij(x) =m ; Domain={x e D1 Dz | g(x) =0}
8 8(x)

4. METHODS OF DETERMINING RANGE:
(i) Representing x in terms of y
If y = f(x), try to express as x = g(y), then domain of g(y) represents possible values of y, which is range of f(x).

SOLVED EXAMPLES

Ex.1 (i) Which of the following correspondences can be called a function?
(A) f(x)=x3 ;0 {-1,0,1}—>1{-1,0,1,2, 3}
(B) f(x) =% <x ; {0,1,4}—>{2,-1,0,1,2}
(€) fx)=~x ; {0,1,4}—>{=2,-1,0}
(D) fx)==+x ; {0,1,4}—>{-2,-1,0,1,2}

(ii) Which of the following pictorial diagrams represent the function
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Sol. (i) f(x) in (A) and (D) are functions as definition of function is satisfied. while in case of (C) the given relation

is a function, as each element of 1% set is related to unique element of 2" set. Hence definition of function
is not satisfied. While in case of (B), the given relation is not a function, as f(1) =+ 1 and f(4) = £ 2 i.e.
element 1 as

well as 4 in 1%t set is related with two elements of 2"? set. Hence definition of function is not satisfied.
(i) Aand C.In (D) one element of domain has no image, while in (B) one element of 1% set has two images in
2" Set

Ex.2 Find the domain of following functions:

() fix)= x2=9 (i) log (2x - 6) (i) £(x) = x+3 16—
Sol. (i) f(x)=\x’—9 isreal iffx*~9>0
=[x|>23 =>x<-3o0orx>3
.. The domain of fis (—o0, -3 ] [3, o)
(ii) log (2x —6) is defined if
2x—-6>0
2x26
x=3
Hence x € [3, o)
(iii) Vx+3 isrealifx+3>0<>x>-3
V16—x? isreal if 16 - x>0 <> -4 <x <4,
Thus the domain of the given function is
{x:xe[-3,0) N [-4, 4] =[-3, 4]

2
X" +x+1
Ex.3 Find the range of f(x) = -
X" +x-1
X2 +x+1
Sol. f(x) = - {x?> +x+ 1 and x> + x— 1 have no common factor}
X +x—-1
_ X2 +x+1
x> +x—1

SyxP+yx—y=x2+x+1

=(y-1)x2+(y—-1)x-y—-1=0

If y =1, then the above equation reduces to =2 = 0. Which is not true.

Furtherify =1, then (y—1) x*+ (y— 1) x—y—1 =0 is a quadratic and has real roots if
(y-12-4(y-1)(-y-1)20

i.e. ify<-3/50ory>1buty=1

Thus the range is (—o0, =3/5] U (1, o)

(ii) Graphical Method :

The set of y— coordinates of the graph of a function is the range.
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EX.4 Find the range of f(x) = x>+ 2
Sol. f(x)=x2+2

Y
&
¥ + 2 0 > X
v
v
Domain =R

Range = (2, x)
Further if f(x) happens to be continuous in its domain then range of f(x) is [min f(x), max. f(x)].
However, for sectionally continuous functions, range will be union of [min f(x), max. f(x)] over all
those intervals where f(x) is continuous, as shown by following example.

Range /
| — Yi

a b
(- J
Domain

Ex.5 Let graph of function y = f(x) is
y

/"" Y.S
Ya

Y
Ny?
N fY:a

> X
Y1\/

Y2

+

Then range of above sectionally continuous function is [y2, y3] U (y4, y5] U (y7, y6]

(iii) Using monotonocity:
Many of the functions are monotonic increasing or monotonic decreasing. In case of monotonic continuous
functions, the minimum and maximum values lie at end points of domain. Some of the common function
which are increasing or decreasing in the interval where they are continuous is as under.
For monotonic increasing functions in [a, b]

(i) f'(x)=>0

(i) Range is [f(a), f(b)]
For monotonic decreasing functions in [a, b]

(i) f'(x) <0

(ii) Range is [f(b), f(a)]

Ex.6 Find the range of following functions
(i) f(x) = logs{logi/a(x? + 4x + 4)}
(ii) f(x) = sin®x — 5sinx—6.
Sol. (i) f(x)=logs{logi(x*+ 4x + 4)}
Firstly, finding the domain
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logi/a(x2 +4x +4)>0
X2 +4x+4<1 = x*+4x+3<0
= (x+1) (x+3) <0 = -3 <x<-1
Also, x> +4x+4>0
(x+2)2>0 = x#-2
Hence, x € (-3, -1) {-2}
Since 0 < log1/2(x? + 4x + 4) < w0Vx e domain thus
Range €R
(ii) f(x) = sin®x —=5sinx—6 = sin?x—2
sin’ x—Z(Ejsinx+§—6—§
2 4 4
( . 5)2 49
=|sinx—=| ——
2 4
9 5\ 49
Where —<| sinx—— | <—
4 2 4
Hence, f(x) € [-10, 0]. Ans.
X 1
Ex.7 Iff(x)= ——=—, then f(y) equals
x—1 vy
(1) x (2)x-1 (3)x+1 (4)1-x
-1 -1
Sol. f(y)= y =(X )/X= X =1-x.
y-1 x=1_, x-1-x
X
Ans. [4]
Ex.8 The domain of f(x) = 3 is -
X~ —X
(1) R—{-1,0,1} (2)R (3) R—{0,1} (4) None of these
Sol. Domain = {x; x €R; x> —x #0}
=R- {_1/ 0/1}
n[x] .
Ex.9 The range of f (x) = cos - ([.] represents G.I.F.) is -
(1){0,1} (2){-1,1} (3){-1,0,1} (4) [-1,1]
Sol. [x]isan integer, cos (—x) = cos x and
cos (£j= 0, cos 2 [£j= -1.
2 2
cosO (Ej =1, cos3 [£j= 0..(2)
2 2
Hence range = {-1,0,1}
Ans. [3]
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PRACTICE SECTION-01

Q.1 IfX={a, b,c,d e}&Y={a,p,7, d, 0} then which of the following subset(s) of X x Y is/are a function from X to Y.

(1) {(a, v) (b, 7) (b, 6) (d, O) (e, B) (c, B)} (2) {(a,7) (b, &) (c, 0) (d, B)}

(3){(a, &) (b, 6) (c, y) (d, d) (e, B)} (4){(a, v) (b, 7) (c, v) (d, v) (e, ¥)}
Q.2 Find the domain of following functions.

(i) fx)=Vx2 —x—6 +/6—x (ii) f(x) —3x—x?

Q.3 Find domain of the function

(i) f(x)=log, (Iog1/3 (x2 +10x+25))+ es

(where [.] denotes greatest integer function)

Q.4 Which of the following is a function?
(1){(2,2), (2,2), (2,3), (2,4)} (2){(1,4), (2,5), (1,6) , (3,9)}
(3){(1,2), (3,3), (2,3), (1,4)} (4){(1,2), (2,2), (3,2), (4,2)}

Q.5 Function f(x) = x2 + x3is -
(1) a rational function  (2) an irrational function (3) an inverse function (4) None of these

Q.6 The domain of function f(x) = ¥2* —3* s -

(1) (-0, 0] (2) R (3) [0, ) (4) No value of x
2
Q.7 The range of function f(x) = > is-
1+x
(1) R—{1} (2) R*u {0} (3) [0, 1] (4) None of these

Q.8 Iff:R—R.f(x) =2x+ |x]|, then
f (3x) — f (—x) — 4x equals -
(1) f(x) (2) - f(x) (3) f(—x) (4) 2f(x)

ANSWER KEY

Q1| Q4| a5| a6 Q7| a8
34 | 4 1 1 | 4 4

Q.2 (i) (—0, —2] U [3, 6]
(i) [0,3]

Q.3 (i) Domain of f(x) e (-6, —5)
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5. IMPORTANT TYPES OF FUNCTIONS:
(i) Polynomial function:
If a function f is defined by f (x) = aox™+ a1 X" 1+ a, X" 2+ ... + an_1X + a, where nis a non negative integer and
ao, a1, Az, ..., an are real numbers and ap# 0, then fis called a polynomial function of degree n. Here ao is leading
coefficient.
E.g.x3+5x+5
Note:

e A polynomial function is always continuous.
e There are two polynomial functions, satisfying the relation;
f(x).f(1/x) = f(x) + f(1/x). They are:

(i) fix)=x"+1 & (i) f(x) = 1—x", where n is a positive integer.
e A polynomial of odd degree has its range (— o, ) but a polynomial of degree even has a range which is always
subset of R

(ii) Algebraic Function
A function f is called an algebraic function if it can be constructed using algebraic operations such as addition,
substraction, multiplication, division and taking roots, started with polynomials.

e.g. f(x)= m

Note that all polynomial are algebraic but the converse is not true. Functions which are not algebraic are
known as transcedental function.

(iii) Rational Function:

A rational function is a function of the form. y = f (x) = % , Wwhere g (x) & h (x) are polynomials & h (x) # 0.
X
The domain of f (x) is set of real x such that h (x) = 0.
2
f(x)=w;D={x | x#+2)
X" =4

(iv) Exponential Function:
A function f(x) = a*=e*"2 (a> 0, a# 1, x €R) is called an exponential function. f (x) = a*is called an exponential
function because the variable x is the exponent. It should not be confused with power function. g (x) = x2 in
which variable x is the base.
Note: Forf(x) = e*domainis R and range is R*

Case -1 Case-1I
Fora>1 ForO<a<1
fx) f(x)

h F
/ \ ©, 1)

o1 \

< 0

A
(=

\J

>

\ J A\

(v) Logarithmic Function:

f(x) = logax is called logarithmic function, where a >0 and a # 1 and x > 0. Its graph can be as follows
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Case-1 Case-1I
Fora>1 ForO<a<1
f(x) f(x)
¥ 3 F 3
« ol 7o >~ b 0 (1,0)\”
Y vy
Note:

Exponential and logarithmic functions are inverse of each other. Graph of exponential function can be obtained

by taking mirror image of exponential curve ony = x.

+o00

1/
\/?* (0 1

Ny

O

45

©,1

)

f(x)=aX,0<a<1

+

4

3

Properties of Logarithmic Functions:

(1,0)
A
&

N

(1,0)

Let f and g be two positive real valued functions and 0<a=1 be any real number. Then the following properties

hold good
(i) log, (f(x)

(i) Ioga( ;
)

=log, f(x)+log,g(x)

J log, f(x)—log, g(x)

(iii) Ioga( (x ) —2nloga|f |

Logarithmic Inequality:

1. If log,x =m then within the domain

(i) x=a" ifa>1

(i) x<aM if0<a<1

2. If log,x<m then within domain

(i) x<a™ ifa>1

(i) x=aM if0<a<1

g(x))
(v) tog. (f(x))" = log, (x) =log s (F(x))""

v) (f( ))logag ):(g(x))logaf() and 2% ~£(x)

Page | 8
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(vi) Modulus Function/Absolute Value Function:

A functiony =f (x) = | X | is called the absolute value function or Modulus function. It is defined

as —|X|— x if x=0 y .
Y —-x if x<0 £s “

s

A
v
F

'

y = x|

(i) fa=0and |x| < a,then-a<x <a, ifa<0and |x|<a,then no value of x exists. |x| <a =>x<-aorx>a;a
>0.Ifa <0and |x

> a, then xeR.
(i) [xxy|<|x|+]y] Vxy eRand |[x+y|=|x|+|y| if xy >0.
[x—y|=[x|—|y|=>0andy>0orx<0andy<0and|x|>|y|
(i) x+v]2 pd - v
(iv) The minimum value of |x—a|+|x—b| =|a—b|
(v) If [x—a|+[x—b|=|]a—b|=a<x<b
(vi) If a<|x|<band a, b>0then xe[-b,—a]U[a,b]
(vii) The maximum value of ||x—a|—|x—b|| =[a—b|
(vii) Signum Function:

A function y=f (x) = Sgn (x) is defined as follows :

y y=1ifx>0
1 for x>0
y=f(x)=|0 for x=0 X

© =Sgn x
-1 for x<0O y=>9
y=—1ifx<0
. . m; x#0
Itis also written as sgn x = < x
0; x=0
1. 20
Note: sgnf(x)= < f(x)
0; f(x)=0

(viii) Greatest Integer or Step Up Function:

The function y = f (x) = [x] is called the greatest integer function where [x] denotes the greatest integer less
than or equal to x.

Note that for:

for —2<x<-1; [x]==2; for —1<x<0; [x]=-1;
for 0<x<1; [x]=0 for 1<x<2; [x]=1; andsoon.
y
graphofy = [x] 3
12 *—oO
{1 e—o
R T 5
—>0 1|
o—o0 -2
-3
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Properties of Greatest Integer Function:

i Y
(@) [x]I<x<[x]+landx—1<[x]<x,0<x—[x]<1 U U
(b) [xtm] = [x]£m if m is an integer. 221) (01 »y=1
() XI+[yl = [x+yl < [X]+[y] +1 5 »X
0,if x is an integer (1) (m 1) rv=_1
(d) [x]+[-x]= . ’
—1,otherwise
(ix) Fractional Part Function: x::'s_n X:L xzvi ;Eﬂ
It is defined as: : : ? :
g (x) = {x} = x— [x]. y{ graph of y = {x}
e.g. the fractional part of the no. 2.1 is P nermraefDmnnseneDennans y=1

2.1— 2 =0.1 and the fractional part of —3.7 is 0.3. : :
The period of this function is 1 and graph of this function is as shown. 2 1 OI 1 2 3

(X) Trigonometric Functions:
(a) Sine function
f(x) = sin x

Domain =R
Range = [-1, 1].

(b) Cosine function

f(x) = cos x
Domain =R /_\U-nn G wm X
Range = [-1, 1]. 1

(c) Tangent function Y,
f(x) = tan x

2n+1 -
Domain = R—{u} v y

2 -3n/2 /2 o] /2 32 X

Range =R.

(d) Cotangent function ¥
f(x) = cot x

Domain =R —{nm: n € Z};

o
Range =R. 3 1 n
(gf}\ (-g,\o) (2

(e) Cosecant function x=21  x=7 x=rt x=2r

=
-
>

f(x) = cosec x vt
Domain=R—{nm:n e Z}; U U )

y=1
Range =R-(-1, 1) 3m2.1) (w/2.1) i’
(f) Secant function .
f(x) = sec x ° ’
(x) : /2,1 (3212.1)
Domain=R—{(2n+1)n/2:n € Z}; =1
Range=R- (-1, 1) /\ /\

x:‘!27r x:-ﬂ x;'n x=‘:’2rr
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(X1) Identity function:
The function f : A—>A defined by f(x) = x V x €A is called the identity of A and is denoted
by IA

(XIl) Constant function:
Afunction f :A—B is said to be a constant function if every element ofAhas the same f image in B. Thus f :
A— B;

f(x) =c, V x €A, c € Bis a constant function.

v A

6. DOMAINS AND RANGES OF COMMON FUNCTION:

Function Domain Range
(y=f(x)) (i.e. values taken by x) (i.e. values taken by f(x))
A. Algebraic Functions
(i) x",(ne N) R = (set of real numbers) R, if nis odd
R* U {0}, if nis even
(ii) in ,(n e N)R-{0} R-{0}, if nis odd
X
R*, if nis even
(i) x*™,(n eN) R, if n is odd R, if n is odd
R*U {0}, ifniseven R* U {0}, if nis even
(iv) % ,(n eN) R-{0}, if nis odd R-{0}, if nis odd
X
R*, if nis even R*, if nis even
B. Exponential Functions
(i) e R R*
(i) eV R —{0} R*—{1}
(iii) @1, a>0 R R*
(iv) a¥*,a>0 R —{0} R*— {1}
C. Logarithmic Functions
(i) logax, (@a>0)(a # 1) R* R
(ii) logsa = R*—{1} R -{0} (a>0)(al)
log, x

D. Integral Part Functions

(i) Ix R |

i) - R—[0,1) {l,ne |—{0}}
[x] n
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E. Fractional Part Functions
(i) {x} R [0,1)
w1
(ii) g R-1 (1, )
F. Modulus Functions
(i) | x| R R* U {0}
i) - R - {0} R*
x|

G. Signum Function

sgn (x) = m,xio R {-1,0,1}=0,x=0
X

H. Constant Function
sayf(x)=c R {c}

7. EQUAL OR IDENTICAL FUNCTION:
Two functions f & g are said to be equal if:
(i) The domain of f = the domain of g.
(i) The range of f = the range of g and
(iii) f(x) = g(x), for every x belonging to their common domain. eg.

1 . . .
flx)= = &g(x) = 12 are identical functions.
X X
Note: Functions are also equal if their graphs are same.

e.g. f(x) =§ and g(x) = iz are identical functions.
X

)/ Y, 2
Clearly the graphs of f(x) and g(x) are exactly same y=X y =xx
2
But f(x) = x and g(x) = x are not identical functions. X X
X
Clearly the graphs of f(x) and g(x) are different at x = 0.
SOLVED EXAMPLES
Ex.10 log;x-1>0
Sol. x—1>20
x—=1>1
X>2
X € (2, o)
Ex.11 The range of x for which 2< |x—1| <3.
Sol. In this case,
—3<x-1<-2 or 2=<x-1<3
=>-2<x<-1 or 35x<4
=xe[-2,-1]u[3,4]
Ex.12 Find domain and range of the follow____
(i) f(x)=x*>+2x + 5 (i) f(x) = cos? x + 1 (iii) f(x) = (3sin x + 4cos x + 5)
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Sol. (i) Polynomial function having domain all real no. & Range is [;—D,ooj
a
D=b?-4ac=4-20=-16
Range = (4, )
(i) f(x)=cos?x+1
Dfe R

Rp:-—=1<cosx<1

0<cos?x<1

1<cos?x+1<2=1[1,2]
(i) Df € R

Rp:-

—\a’>+b* <asinx+ b cosx <+a’+b?
—5 <3sinx+4cosx<5

0<3sinx+4cosx+5<10
Rpe [0, 10]

Ex.13 Examine whether following pair of functions are identical or not?
2
(i) f(x)= x -1 andg(x)=x+1
x—1
(i) f(x) = sin® + cos?x and g(x) = sec’x — tan’x
Sol. (i) No, as domain of f(x) is R—{1}
while domain of g(x) is R
(ii) No, as domain are not same. Domain of f(x) is R

while that of g(x) is R — {(2n+1)§; ne I}

Ex.14 Iff:R*— R* f(x)=x*+2and

g:R*—>R% g(x) = x+1

then (f + g) (x) equals -

(1) V¢ +3 (2) x+3 (3) V0 +2 +(x+1) (@) +2+ Jx+1)
Sol. (f+g) (x) = f(x) + g(x)

=x2+ 2+ x+1
PRACTICE SECTION-02

Q.1 Find x if |Ogo_2 (X - 1) < |Ogo,o4 (X - 1)
Q.2 Find x if log, log, /,log; x>0

Q.3 Examine whether the following pair of functions are identical or not:
. X x=0
(i) f(x) =sgn (x) and g(x) = 4 Ix|
0 x=0
(ii) f(x) = cosec?x — cot?x and g(x)=1
ANSWER KEY
Q.1 Q.4 Q.5
X € [2,00) X e(l,\/g) (i) Yes
(ii) No
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8. CLASSIFICATION OF FUNCTIONS:

(A) One — One Function (Injective mapping):

A function f: A — B is said to be a one—one function or injective mapping if different elements of A have
different

fimages in B. Thus for x1, X, € A & f(x1), f(x2) € B,

f(x1) = f(x2) <> x1=x20r x1 # X2 < f(x1) # f(x2).

Diagrammatically an injective mapping can be shown as

A B A

. .\
OR —

one-one function

Note:
(i) Any function which is entirely increasing or decreasing in whole domain, then f(x) is one—one.
(ii) If any line parallel to x—axis cuts the graph of the function atmost at one point, then the function is one — one.
(i) Linear function is always one-one.

(B) Many-one function:
A function f: A— B is said to be a many one function if two or more elements of A have the same f image in B.
hus
: A — Bis many one if for; x1, X2 € A, f(x1) = f(x2) but x1 # xa.
OR
If a function is not a one-one, it will be known as many-one function.
Diagrammatically a many one mapping can be shown as

A B A B
Xy R S, S
. OR [ //—\’A\ / R

many-one function

Note:
(i) Any continuous function which has atleast one local maximum or local minimum, then f(x) is many—one. In
other words, if a line parallel to x—axis cuts the graph of the function atleast at two points, then f is many—one.
(ii) If a function is one—one, it cannot be many—one and vice versa.
(C) Onto function (Surjective mapping):
If the function f A — B is such that each element in B (co—domain) is the f image of atleast one element in A,
then we say that f is a function of A 'onto' B. Thus f: A — B is surjective if V b € B, 3 some a € A such that f

(a) = b. If range = co—domain, then f(x) is onto.

Diagrammatically surjective mapping can be shown as
A B A B
E=JUE=)
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Note:
(a) Any polynomial of degree odd defined on R is onto.
(b) If co-domain of f is not given then it is taken to b

(D) Into function:

If f: A — Bis such that there exists atleast one element in co—domain which is not the image of any element
in domain, then f(x) is into OR if a function is not onto then it will be into function.

Diagrammatically into function can be shown as

A B A B
() " (=)
Note:

(a) If afunction is onto, it cannot be into and vice versa.
(b) A polynomial of degree even defined from R — R will always be into.

A FUNCTION CAN BE ONE OF THESE FOUR TYPES:

(a) one—one onto (injective & surjective) %
(b) one—one into (injective but not surjective) %
(c) many—one onto (surjective but not injective) ﬁ
(d) many—one into (neither surjective nor injective) ﬁD

Note:
(i) If fis both injective & surjective, then it is called a Bijective mapping.
The bijective functions are also named as invertible nonsingular or biuniform functions.
(ii) If a set A contains n distinct elements then the number of different functions defined from A — A is n" out
of it n! are one one.

9. COMPOSITE OF UNIFORMLY & NON-UNIFORMLY DEFINED FUNCTIONS:

Let f: A— B & g: B — C be two functions. Then the function gof: A — C defined by (gof) (x) = g (f(x)) ¥V x €
A is called the composite of the two functions f & g.

Diagrammatically —= , fix) g(f(x)).

Thus, the image of every x € A under the function gof is the g—image of the f—image of x. Note that gof(x) exists
only for those x when range of f(x) is a subset of domain of g(x).

g{f (x)} =h(x)

PROPERTIES OF COMPOSITE FUNCTIONS:

(i) The composite of functions is not commutative i.e. gof # fog.

(i) The composite of functions is associative i.e. if f, g, h are three functions such that fo (goh) & (fog) oh are
defined, then fo (goh) = (fog) oh.

(iii) The composite of two bijections is a bijection i.e. if f & g are two bijections such that gof is defined, then gof
is also a bijection.
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SOLVED EXAMPLES

Ex.15 (i) Find whether f(x) = x + cos x is one-one.

(i) Identify whether the function f(x) = —x3 + 3x2 —2x+4forf:R— Ris ONTO or INTO
(i) f(x) =x?>—2x+3;[0, 3] = A. Find whether f(x) is injective or not. Also find the set A, if f(x) is surjective.
Sol. (i) The domain of f(x) is R. ' (x)=1—sinx.
.. f'(x) 20 V x € complete domain and equality holds at discrete points only
.. f(x) is strictly increasing on R. Hence f(x) is one-one.
(ii) As range = codomain, therefore given function is ONTO

fi
(iii) f'(x)=2(x—1); 0<x<3 : Ei()

6
—ve ; 0<x<1
f'(x) = B
+ve ; 1l<x<3 3‘
f(x) is non monotonic. Hence it is not injective. 21>
For f(x) to be surjective, A should be equal to its range. >X
. o] 1 3
By graph range is [2, 6] v
S A=(2,6]
Ex.16 Let f(x) = cos x + x and g(x) = x2. Find fog(x)
Sol. fog(x) =cos g(x)+g(x)
= cos X? + x?
Ex.17 Iff(x)=| |x=-3| -2 0<x<4
g(x)=4-12-x]| -1<x<3 then find fog (2)
Sol. fog (2) =f(4) (. g(2) =4)
s fog(2)=1
ax’ +6x—8
Ex.18 Letf:R - R, f(x) = ————— . Find the value of a for f(x) to be onto.
o+ 6x —8x
2 —
Sol. _ax +6x 8;
a+6x—8x

= (o +8y)x*+6(1-y)x—(ay +8) =0
According to condition, y takes all real values for real x,
i.e D>0VyeR

= 36(1—y)* + 4(ay + 8)(o. +8y) > 0Vy eR
=(9+8a)y’ + (o> +46)y +(9+80) >0 Vy eR
i.e. DO and coefficient of y>>0

= (o +46)2 <4(9+8a) and 9+8u>0

=0’ -160.+28<0 and a>§

=2<a<l4
Hence, o €[2,14] Ans.
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Ex.19 Leff(x) = ;1 , £2(x) = HE(0), () = F {0} .. 72(5) = HF(), For k=1, 2, 3, .. Find F155(x)
Sol. f(x)= X%
x+1
f-1 -1
f2(x) = f{f(x)} = —=—
(x) {()}f+1
1
3 (x X2
()1_X
£4(x) =x
£ (x) = F{F* (x)} =f(x)
f1998 (X) — f2 (X) — __1
X
Ex.20 f(x)= \/|x—1| and g (x) = sin x then (fog) (x) equals -
(1) sin { |x—1|} (2) |sin x/2 —cos x/2|
(3) | sinx—cosx | (4) None of these
Sol. (fog) (x) =f[g(x)] =f [sin x]
= {J|sinx—1]|
= J|1—sinx|
= \/l sin?x/2+cos®x/2—2sinx/2cosx /2|
= \/l (sinx /2 —cosx /2)* |
=|sinx/2—-cosx/2|
Ex.21 Iff:R—-{3} > R—-{1},f(x) = % then function f(x) is -
X_
(1) Many one, into (2) one-one, into (3) Many one, onto (4) one-one, onto
Sol. - f(x)= 222
x—3
F/(x) = (x—3).1—(x2—2).1 _ -1 i
(x—3) (x=3)
f'(x) <0V xeR-{3}
f (x) is monotonocally decreasing function
= fis one-one function.
onto/ into : Lety € R—{1} ( co-domain)
Then one element x € R—{3}is domain is such that
f(x) =y = x=2 =y =>x—-2=xy-3y
x—3
X = (Ej =x € R—{3}
y—1
Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 17



JEE
sarthi
KOTA FUNCTIONS

..the pre-image of each element of co-domain
R — {1} exists in domain R — {3}.

= fis onto.

Ex.22 Define fog(x) and gof(x). Also find their domain and range.
(i) f(x) = [x], g(x) = sin x (i) f(x) = tan x, x € (-1/2, ©/2); g(x) =V1—x*

Sol. (i) gof =sin [x] domain: R range {sina:a € I}

fog = [ sin x] domain: R range: {-1, 0, 1}

(i) gof=+v1—tan’x , domain: {—%, %} range: [0, 1]

fog =tan N domain: [-1, 1] range [0, tan 1]
Ex.23 Let f(x) = e R* — R and g(x) = x> — x: R = R. Find domain and range of fog (x) and gof (x)

fog (x) gof (x)
Domain: (—o0, 0) U (1, o) Domain: (0, o)

Range: (1, ) Range: (0, )

Ex.24 Functionf:N—> N, f(x)=2x+3is-
(1) one-one onto (2) one-one into (3) many one onto (4) many one into
Sol. fis one-one because for any x;, x € N
X17£X2 = 2X1+ 3 # 2%+ 3 = (x1) # f (x2)
Further f (x) = )(2;3 ¢ N (domain) when
x=1, 2, 3 etc.
... fis into which shows that f is one- one into.
Alter
f(x)=2x+3
f'(x)=2>0VxeN
.. f(x) is increasing function
.. f(x) is one-one function

& x=1,2,3, ..

". min value of f(x) is 2.1 +3 =5
Sf(x)#{1, 2, 3,4}

.. Co Domain # Range

.. f(x) is into function

PRACTICE SECTION-03

Q.1 If f (x) = [x] and g(x) = [x], then value of

1 1
fog | —— | +gof | —= | is-
og( 4) + g0 ( 4) IS

(10 (2)1 (3)-1 (4) 1/4
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Q.2 For each of the following functions find whether it is one-one or many-one and also into or onto
(i) f(x) = 2 tan x; (n/2, 37/2) > R
1 1
i f(x) = ;fi(-o0,0) >R
()1+x2 ™ 1+ x? ( )
(iii) f(x) = x® + x2 + 3x + sinx; R > R
x—3
Q.3 If f(x) =——, then f [f {f (x)}] equals -
x+1
(1) x (2) 1/x (3) —x (4) =1/x
Q.4 Which of the following functions defined from R to R are one-one -
() f(x)=1]x| (2) f (x) = cos x (3)f(x)=e* (4) f (x) = x?
Q.5 The function f: R = R, f(x) = x%is -
(1) one-one but not onto
(2) onto but not one-one
(3) one-one onto
(4) Many one, into
Q.6 Iff:lo— N, f(x) = |x|, thenfis—
[ ] 3 — [ ]
[ ] 2 — [ ]
o1 ]| e
[ o [ [ 1
-3 -2 -1 1 2 3
(1) one-one (2) onto (3) one-one onto (4) many one, into
Q.7 If g(x) =x?+x—2 and % (gof) (x) = 2x>—5x + 2, then f(x) is equal to -
(1) 2x-3 (2) 2x+3 (3) 22+ 3x+ 1 (4) 2x2-3x -1
Q.8 Functionf:R =R, f(x) =x3—xis -
(1) one-one onto (2) one-one into (3) many-one onto (4) many-one into
Q.9 Iff:R—> R, f(x) =2x—1and g: R — R, g(x) = x*+ 2, then (gof) (x) equals-
(1) 2x2-1 (2) (2x = 1)? (3) 22+3 (4) 4x>— 4x + 3
Q1 | Q3 Q4 |Q5 Q6 |Q7 [Q8 |QH9
2 1 3 4 2 1 3 4
Q.2 (i) one-one onto (ii) one-one into (iii) one-one onto
Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 19



JEE &

| sarthi|

KOTA FUNCTIONS

10.

11.

12.

13.

HOMOGENEOUS FUNCTIONS:
A function is said to be homogeneous with respect to any set of variables when each of its terms is of the
same degree with respect to those variables. For example, 5x? + 3 y? — xy is homogeneous in x & y. ymbolically

if, f (tx, ty) = t". f(x, y) then f(x, y) is homogeneous function of degree n.

BOUNDED FUNCTION:

A function is said to be bounded if ‘ f(x) ‘ <M, where M is a finite quantity.

IMPLICIT & EXPLICIT FUNCTION:

A function defined by an equation not solved for the dependent variable is called an Implicit Function. For eg. The
equation x3 + y3 = 1 defines y as an implicit function. If y has been expressed in terms of x alone then it is called an

ExplicitFunction.

ODD & EVEN FUNCTIONS:
If f (—x) = f (x) for all x in the domain of ‘f’ then f is said to be an even function.
e.g. f(x)=cosx;g(x)=x*+3.
If f (—x) = —f (x) for all x in the domain of ‘f’ then f is said to be an odd function.

e.g. f(x)=sinx; g(x)=x3+x.

Note:

(a) f(x)—f(—x)=0=>f(x)iseven &f(x)+f(—x)=0=>f(x)is odd.

(b) A function may neither be odd nor even. Ex.(f(x) = €%, cos™ x)

(c) Inverse of an even function is not defined.

(d) Every even function is symmetric about the y—axis & every odd function is symmetric about the origin.

(e) Every function can be expressed as the sum of an even & an odd function.

e.g.
Fx) = f(x)+f(—x) N f(x)—f(—x)

2 2
T obo

(f) The only function f(x) = 0 which is even and odd at the same time. Any non zero constant is even.
(g) If f(x) is even then f'(x) is odd while derivative of odd function is even. Note that same can not be said for

integral of function.

(h)
fix) | gx) | f(x)+g(x) f(x) — g(x) f(x)-g(x) | f(x)/8(x) | (gof)(x) | (fog)(x)
odd odd odd odd even even odd odd
even | even | even even even even even even
odd even | neither odd nor even | neither odd noreven | odd odd even even
even | odd neither odd bor even | neither odd nor even | odd odd even even
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14. PERIODIC FUNCTION:
If f(x) = f(x+T) for all x in the domain of f(x), f(x) is said to be a periodic function. Smallest positive value of T is known
as fundamental period of the given function. Graph of a periodic function with period T repeates itself after every
interval of length T.
Properties of periodic function:

(a) If f(x) has a period T, then % and aff(x) also have a period T.
X

(b) If f(x) has a period T, then f (ax + b) has a period ﬁ .
a

(c) Inverse of a periodic function does not exist.

(d) Every constant function is always periodic, with no fundamental period.

(e) If f(x) has a period T & g (x) also has a period T then it does not mean that f (x) + g (x) must have a period T. e.g.
f(x) =] sinx | + | cos x |; sin®x + cos*x

(f) If f(x) and g (x) are periodic then f (x) + g (x) need not be periodic. e.g. f (x) =cosxand g (x) ={x }

(g) If period of f(x) is T1 and g(x) is T, then period of f £ g, f - g, f/g is T = L.C.M. (T1, T2) provided there does not
exist any positive real less than T after which value repeats.

Note:

a cj_ LCM.(a,c)

1 rem (E'H " HCF.(b,d)

(2) L.C.M. of rational with irrational is not possible.

15. GENERAL:

If x, y are independent variables, then :

(i) f(xy) = f(x) + fly) = f(x) =k In x or f(x) = 0.

(ii) f(xy) =f(x). fly) = f(x)=x",n €R

(iii) f(x+y) = f(x). fly) = f(x) = a*.

(iv) f(x +vy) = f(x) + f(y) = f(x) = kx, where k is a constant.

SOLVED EXAMPLES

Ex.26 Show that log (x+\/x2 +1) is an odd function.
Sol.  Letf(x)=log (x+\/x2 +1) )

Then f(—x) = log (—x+«}(—x)2 +1)
(\/x2+1—x)(\/x2+1 +x) 1

=log =log ——
V2 +1+x V2 +1+x

orf(x) +f(-x)=0
Hence f(x) is an odd function.

——log (X+M) = ~f(x)
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Ex.27 Show that a*+a*is an even function.

Sol. Let f(x) = a*+a™>

Then f(—x) = a>+ a™™ = a>* +a* = f(x).

Hence f(x) is an even function

Ex.28 Find period of the following functions

(i) f(x)={x}+ sin x, where {.

3x X
ii) f(x)=sin— —cos— —tan—
(i) f(x) . 3 3

(iii) f(x) = cos x . cos 3x
Sol. (i) Period of sinx=2mn
Period of {x} =1

ldenotes fractional part function
2X

but L.C.M. of 21t and 1 is not possible as their ratio is irrational number

it is aperiodic

2n 2% o4 an

(i) Period of f(x) is L.C.M. of =L.C.M. of 3 6T, 37”: =127

(iii) f(x) = cos x . cos 3x

3/2°1/372/3

2
period of f(x) is L.C.M. of [271, ?nj =27

- . 27
But 2 may or may not be fundamental periodic, but fundamental period = —, where n € N. Hence cross-
n

checkingforn=1,2,3,.

... we find 7 to be fundamental period f(m + x) = (— cos x) (— cos 3x) = f(x).

Ex.29 Find the period of f(x) satisfying the condition
(i) f(x=1) + f(x+3) = f(x+1) + f(x+5)

(ii) f(x) = {x} + cos w x

Where {- } denotes fraction part.
Sol. (i) f(x=1)+ f(x+3) = f(x+1) + f(x+5) ....(1)

Replacing x by x + 2

f(x + 1) + f(x+5) = f(x+3) + f(x+7) ....(2)
Adding (1) and (2), we get
f(x-1) = f(x+7) i.e. f(x) = f(x+8)

Hence, period is 8.
(ii) f(x) ={x}+ cosmx
Period of {x} =1

2
Period of cos mx _r_ 2
o

Hence period of f(x) = 2.

x|x|, 0<x<1

2X, X >

Ex.30 Consider the function f(x) = { L Find the extension f the function Vx eR if

(i) f(x) is even  ({ii) f(x) to be odd

2

Sol. (i) We have f(x) = {X ’
2X,

0<x<1
x>1

If fis even VxeR, then f(—x) = f(x)
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Hence f(—x) =
, —2X, x<1
{X ' “1<x=0, f(x) =4 x?, -1<x<1
- <
2%, x=1 2x, 1<x
(ii) For f(x) to be odd function
—f(x) =—x2,-1<x <0
=2x,x < -1
2X, x<-1
x>,  -1<x<0 x|x], [Ixl<1
f(x)= orf(x)=
X2, 0<x<1 2x, Ix[>1
2X, 1<x
Ex.31 If f(x) = cos (log x), then
f(x) f(y) — 1/2 [f (x/y) + f(xy)] is equal to
(1) -1 (2) % (3)-2 (4)0
Sol. cos (log x) cos (log y)
—% [cos (log x/y) + cos (log xy)]
1
= 5 [cos (log x + log y) + cos (log x — log y)]
- % [cos (log x — log y) + cos (log x + log y)]
=0
PRACTICE SECTION-04
Q.1 Iff(x)=2 2 ,thenf (x+y).f(x—y)is equalto -
1 1
(1) 3 [f (x+y) +f(x—y)] (2) 3 [f (2x) +f (2y)]
(3) % [f(x+y). f(x = y)] (4) None of these

Q.2 Find the period of following function.

(i) f(x) =sinx + | sinx | (ii) f(x) = \/5 €Os X —sin %
(i) sin Z?X - cos 37—)( (iv) f(x) = sin®*x + cos*x
Q.3 Determine whether the following functions are even or odd?
X —X 1
(i) £*€ (i) sin(@) + x (tanx) (i) x%r{ﬂj
e —e™ 1-x

Q.4 The period of sin (x/3), is
[1] 2n [2*] 6m [3] m/2 (4] n/3
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Q.5 The period of | cos x |, is
[1] 27 [2*¥] = [3] =/2 [4] 3m/2

Q.6 The period of x —[x], is, where [x ] is greatest integer function.
[1] = [2] 2 [3*] 1 [4] None

Q.7 Which of the following is a period function
(1) sin x? (2) x+sinx (3) [x] (4) None

Q.8 The period of the function f(x) = log cos 2x + tan 4x, is
(1) =2 (2)w (3) 2w (4) 2w/5

Q.9 The period of f(x) =tan (3x+2), is
(1) = (2) 2w/3 (3) m/3 (4) None

Q.10 The period of f(x)=|sinx |+ | cosx |, is
(1) /2 (2) = (3) 2n (4) None

Q.11 If f(x)is an odd function differentiable on R, then f'(x) is an function
(1) even (2) odd (3) neithe even nor odd (4) None

Q.12 If f(x)is an even function, then the curve y = f (x) is symmetric about
(1) x-axis (2) y-axis (3) both the axes (4) None

Q.13  If f(x)is an odd, function, then the curve y =f(x) is symmetric about

(1) x-axis (2) y-axis (3) both the axes (4) In opposite quadrant
Q.14 f(x)=|og(x+xl1+x2 ), is

(1) odd (2) even (3) neither even nor odd (4) None

ANSWER KEY
Ql | Q4 Q.5 Q6 Q7 Q8 Q9 (Q10|Q.11|Q12 | Q13| Q14
2 2 2 3 4 2 3 2 1 2 4 1

Q2 ()2x (ii) 67 (iii) 70 7 (iv) ;
Q.3 (i) odd (ii) Even (iii) Even

16. INVERSE OF A FUNCTION:
Let f: A — B be a one—one & onto function, then their exists a unique function

g:B— Asuchthatf(x)=y<>gly)=x, Vx € A&y € B. Then gis said to be inverse of f.

f
|| ||
[ | |
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Note:
(a) f(x) and g(x) are said to be inverse of each other. g(x) is also denoted by f (x) and f(x) is denoted by g (x).
(b) Domain of f(x) = Range of g(x)
(c) Range of f(x) = Domain of g(x)
Properties of Inverse Function:
(i) The inverse of a bijection is unique.
(ii) Iff: A— Bis a bijection & g: B —> Ais the inverse of f, then fog = Iz and gof = |», where Ix & |5 are identity
functions on the sets A & B respectively.
(iii) The inverse of a bijection is also a bijection.
(iv) If f: A—> Band g: B — C are two bijections, then gof : A= C is a bijection and (gof)™ = fog™
(v) fog # gof but if fog = gof then either f1 = g or g% = f also (fog) (x) = (gof) (x) = x
(vi) The graphs of f and g are the mirror images of each other in the liney = x.

For Ex.f(x) = a* and g(x) = log, x are inverse of each other, and their graphs are mirror images of each

other on the line y = x as shown below.

< - 0, 1)
h (10 = «
P o
N A L+
'» an 7
NS N g(x)=logx0<a<1
v J <
_\_
S \
.. . . , 1
(vii) If f(x) and g(x) are inverse function of each other, then f'(g(x)) = T
g'(x

17. SOME GRAPHICAL TRANSFORMATIONS:

Consider the graph y= f(x) shown alongside.

Y

/

(@]

() Graphofy—f =f(x—a)is drawn by shifting the origin to (o, B) & then translating the graph of y= f(x) w.r.t.

new axes
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(ii) The graph of y=—f(x) is the mirror image of f(x) inX-axis.
.

y =19

T~
AN

(iii) y= | f (x)| ismirror image of negative portion of y= f(x) in X-axis.

(iv) y=f (] x |) is drawn by taking the mirror image of positive x-axis graph in y-axis.

v

y=1ix[)

X

Ol
(v) The graph of |y| = f(x) is drawn by deleting those portions of the graph y= f(x) which lie below the X-axis and
then taking the mirror image of the remaining portion in the X-axis, as shown along side.

v

A
N

(vi) x =f(y) is drawn bytakingmirror image of y= f(x) in the line y= x.

Y
A=1(y)

y=x

+ \
Pt 4]
Fa
//
X
g )—/ X
Fa
r
r

(vii) y= f(—x) is drawn bytaking themirror image of y= f(x) inY-axis.

Y

Kt‘(—x)
X

9

SOLVED EXAMPLES

2x+3

Ex.32 (i) Determine whether f(x) = for f: R — R, is bijective or not ? If so find it f(x)

(ii) Let f(x) = x? + 2x; x > —1. Draw graph of f}(x) also find the number of Solutions of the equation,
f(x) =f(x)
(i) If y=f(x)=x?—3x +1, x > 2. Find the value of g’(1) where g is inverse of f
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Sol. (i) Given function is one-one and onto, therefore it is invertible.
y= 2x:3 = 4y -3 f_l(x)= 4x—3

(ii) f(x)=f?(x) is equivalent to f(x) = x
=Sx2+2X=x=>x(x+1)=0=>x=0,-1 . Y= 1)

Hence two Sol. for f(x) = f~3(x)

(iii)y=1= x*-3x+1=1

= x(x-3)=0 = x=0,3
Butx=>2..x=3
Now  g(f(x)) =x
Differentiating both sides w.r.t. x
= gf(x). f'(x)=1 = g'(f(x)) = %
= g'(f(3)) = g (1)= 1 e (As f'(x) = 2x - 3)
f(3) 6-3 3
Alternate Method

y=x2-3x+1

x2=3x+1-y=0

= 3+49-4(1-y) _ 3+/5+4y

2 2
X=2
« = 3+4/5+4y
2
3++/5+4x
glx)= ———
2
g'(x)-0+;4
45+ 4x
1 1 1
g'(l): = — = —
Js+4 o 3

Ex.33 Find the inverse of the function f(x)=log, (x +x% + 1),a >0,a=1.

Sol. Hence \/x2+1>0 V xeR

f(x) is one-one onto hence invertible

y=log, (x+\}x2 +1)
2 =x+Vx2+1....(1)
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1
a¥=— — = x+x*+1 ...(ii)
x+\/x2 +1

(i)(ii)

a’-a¥ =2 :x=%(ay-a'y)

Hence f(x)= %(a" -a"‘)

Ex.34 The inverse of the functiony =[1 — (x —3)*]“"is
(1) 3+ (1—x") (2)3-(1—-x")w (3)3-(1+x")v (4) None of these
Sol. Clearlyyis one-one and onto
we have,y=[1-(x-3)]"" = (x-3)*=1-y’
=x=3+(1-y)"
e fi(y)=3+(1-y)"

Ex.35 Suppose f(x) = (x + 1)? for x > — 1. If g(x) is the function whose graph is the reflection of the graph of f(x) with
respect to the line y = x, then g(x) equals
[1] Vx—1,x>0 2] —t x>-1 [3] Vx+1,x>-1 [4] Vx—1,x>0
(x+1)2
Sol. The graph of g(x) in the reflection of f(x) w.r.t. the line y = x.
g(x) is the inverse of f(x).
Let y=fix)=(x+1)3x>-1

= x+1=1y = x=Vy-1
f‘l(x)=\/x—1
Alsox>-1 = fix)=20 = R(f) = [0, «)

= D(fY) =10, x)
fix) =Vx—1forx=>0.

PRACTICE SECTION-05

~1
Q.1 Determine f " (x), if given function is invertible

f:(—o0, —1) — (—o0, —2) defined by f(x) = —(x + 1)2 -2

Q.2 If f: R— R, f(x) = 4x3+ 3, then f "1(x) equals-

x—3 1/3 X1/3 -3 1 s
(1) [Tj (2) [ 2 ] (3) n (x=3) (4) None of these

Q.3 Iff:R—>R,f(x)=2x+1andg:R— R, g(x) = x3,then (gof)}(27) equals -
(1)1 (2)0 (3)1 (4)2
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Q.4

Q.5

Q.6

Q.1

If f: R — Ris an invertible function such that f(x) and f-}(x) are also mirror image to each other about the line
y =—X, then

(1) f(x) is odd

(2) f(x) and f*(x) may not be mirror image about the liney = x

(3) f(x) may not be odd

(4) f(x) is even

If f(x) = ax+b , then (fof) (x) = x, provided that
cx+d
(1)d+a=0 (2)d-a=0 (3)a=b=c=d=1 (4)a=b=1
-1<x<1
Let f(x) = { x2 =X the range of h-i(x), where h(x) = fof(x) is
X 1<x<£2
(1) [-1,42] (2)[-1, 2] (3) -1, 4] (4) [-2, 2]

ANSWER KEY

Q2 | Q3 Q.4 Q5 | Q.6
1 3 1 1 1

Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 29



JEE
sarthi
KOTA

EXERSICE-I

TOPIC-WISE QUESTIONS

DEFINITION OF FUNCTION

Q.1

Q.2

Q.3

Q.4

Which of the following relation is a function ?
(1) {(1,4), (2,6), (1,5), (3,9)}
(2){(3,3),(2,1), (1,2), (2,3)}
(3){(1,2),(2,2), (3,2), (4,2)}
(4){(3,1), (3,2), (3,3), (3,4)}

If x, y € R, then which of the following rules is
not a function-
(1)y=9-x
(3)y = Vx—Ix|
Which of the following is not a functions ?
(1) {xy) [ xyeR =y}

(2) {(xy) I xyeR, y*=x}

(3) {x y) [ xyeR x=y}

() {x y) | x, yeR, y=x%

(2) y=2x?
(4)y=x*+1

Which of the following statement given below is
different from other

(1) f:A—>8B

(2)f:x—>fx)

(3) f is mapping from f to B

(4) f is afunction from Ato B

DOMAIN, CO-DOMAIN AND RANGE OF FUNCTION

Q.5

Q.6

Q.7

Q.8

Domain of the function log |x?—9] is-

(1R (2) R-[-3, 3]
(3)R—1{-3,3} (4) None of these
The domain of the function flx) =
—logg5(x—1) i<
\/x2 +2x+8
(1) (1, 4) (2) (-2, 4)
(3)(2,4) (4) [2, «0)

Range of f(x) = /n (3x2—4x +5) is
(1) [en % oo) (2) [n 10, 0)

11 11
(3) [ﬁnz, ooJ (4) [ﬁnﬁ, Ooj

Range of f(x) =4*+2*+ 1is
(1) (0, o0) (2) (1, 0)
(3) (2, 0) (4) (3, )

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

FUNCTIONS

Range of f(x) = Iogﬁ (\/E (sinx —cosx) +3) is
(1) [0, 1] (2) [0, 2]

3
o3

Domain of definition of the function f(x) =

(4)[1,2]

4-x?
+log, (x*—x), is :
(1) (1,2)

(3) (1,2) v (2, )

(2) (1,00 v (1,2)
(4) (-1,0) U (1,2) U (2, )

2
Range of the function f(x) = ﬂ
(x=1)(x-3)
(1) (1, ) (2) (o0, 1)
(3)R-(0,1] (4) (0, 1]
Range of the function f(x) = — X2 is
X" —4x+3
(1) (-0, 0) (2)R
(3) (0, ) (4) R—{0}
Domain of the function ZL is
x°—3x+2
(1)R (2)R-(1,2)
(3)R-1[1,2] (4)R-{1,2}
Range of the function f(x)= ! is
2—cos3x

1

(1) [5,1}
1

(3) (5,1)

Range of the function f(x)=

1
@ [o3]

(4) None of these

is

1+x?

(1) [-2, 2] (2)(2,-2)

11 11
(3) [_E'E} (4) (_E'Ej

The domain of the function-
f(x)= \/x—_l + \/a is-

(1) (1, 6) (2) [1, 6]
(3) [1, ) (4) (-0, 6]
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Q.17 The domain of the function . . 1 .
Q.27 The domain of the function f(x) = is-
f(x) =\/(2—2x—x°) is - Vx=I[x]
(1)-3<x< 3 (2) -1-/3 sx<-1+/3 (1) R (2) R=2
(3)2 (4) None of these
(3)-2<x<2 (4) 2+3 <x<-2-3
Q.28 For real values of x, range of function
Q.18 The range of the function f : R—R, f(x) = tan™* x 1
Is- T 2sinax
_rr _rr 1 1
(1)[ 2’2} (2)} 2'2{ (1 <y=<1 (2)-3 <y<1
3)R 4) N fth
) (4) None of these (3)—l>y>—1 (4)l>y>1
Q.19 The range of f(x) = sin g [x] is - 3 3
Q.29 Iff:R—R, f(x) = x%, then {x|f(x) = -1} equals-
1)1, (2)1-1,0,1) e e e
(3)[-1,1] (4){0, 1} '
(3) ¢ (4) None of these
. [x—3]
Q.20 Domain and range of f(x) = <3 are Q.30 The range of f(x) = cos 2x — sin 2x contains the
respectively- set -
(1)R, [-1, 1] (2) R-{3}, {1, -1} (1) (2,41 (2)[-1,1] ()[-2,2] (4)[-4,4]
(3) R, R (4) None of these ALGEBRA OF FUNCTIONS
Q.21 Domain of the function f(x) = \% is- Q.31 A function f: R — R satisfies the condition,
X+2 x2 f(x) + f(1 —x) = 2x —x* . Then f(x) is
(1) R (2) (_2: OO) (1)_X2_1 (2) _X2+ 1
(3) [2, 0] (4) [0, 0] (3)x2-1 (4)-x*+1
Q.22 The domain where function f(x) = 2x>— 1 and g(x) Q.32 Letf(x) = |x—1|. Then:
W 1/2} 2) 2} (2) flx+ ) = £ + f(y)
3){1/2,2 4){1/2,-2
Q.23 The domain of the function log 9 —x?is- (4) f(1 +x) is even
(1) (-3,3) (2) (-0, 3)
(3) (0, 3) (4) (3, ) EQUAL OR IDENTICAL FUNCTIONS
Q.24 The domain of the function f(x) = sin 1/x is - Q.33 Y;/hmh Tf the following pair of functions are
MR @R @R @R dentical
(1) f(x) = sin> + cos>x and g(x) = 1
Q.25 Range of the function f(x) =9 — 7 sin x is- (2) f(x) = secx — tan’x and g(x) = 1
(1) (2, 16] (2) [2, 16] (3) f(x) = cosec’x — cot? x and g(x) = 1
(3) [-1, 1] (4) (2, 16) ,
(4) f(x) = £nx? and g(x) = 2/nx
. . _Ix]
Q26 If the domain of the function f(x) = X be Q.34 If f (x) = 2x and g(x) is identity function, then
[3, 7] then its range is- (1) (fog) (x) = g (x)
(1) [-1,1] (2){-1, 1} (2) (g+g) (x) =g (x)
(3) {1} (4) -1} (3) (fog) (x) = (g + g8) (x)

(4) None of these
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CLASSIFICATION OF FUNCTIONS
Q.35 Iff:Rop— R, f(x) =l, then fis -
X

(1) onto but not one-one

(2) one-one but not onto

(3) neither one-one nor onto
(4) both one-one and onto

Q.36 Functionf:R— R, f(x) =x+ |x] is
(2) onto
(4) None of these

(1) one-one
(3) one-one onto

3
Q.37 Functionf: {g, TR} — R, f(x) =tan xis

(2) onto
(4) None of these

(1) one-one
(3) one-one onto

Q.38 Iff:/—If(x)=x3+1,then fis -
(1) one-one but not onto
(2) onto but not one-one
(3) One-one onto
(4) None of these

Q.39 Functionf:R— R, f(x) =x |x]| is -
(1) one-one but not onto
(2) onto but not one-one
(3) one-one onto
(4) neither one-one nor onto

Q.40 Function f: B 37”} — [=1,1], f(x) = sin x is -

(1) one-one (2) onto

(3) one-one onto (4) None of these

Q.41 f:N— Nwhere f(x) =x—(-1)*thenf'is -
(1) one-one and into  (2) many-one and into
(3) one-one and onto (4) many-one and onto

Q.42 Which of the following functions from Z to itself

are bijections ?
(1) f(x) = x>+ x
(3)f(x)=2x+1

(2) f(x) =x+2
(4) f(x) = x*

Q.43 Which of the following function is onto ?
(1) f:R—>R; f(x) = 3*
(2) f: R >R f(x) =™
(3) f: [0,m/2] — [-1,1]; f(x) = sin x
(4) f: R — R: f(x) = cosh x

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Which of the following function defined from R
toRisonto?
(1) f(x) = e™
(3) f(x) =x°

(2) f(x) = |x|
(4) f(x) = sin x.

If f: RoR, f(x) =e*+e™, thenfis -
(1) one-one but not onto

(2) onto but not one-one

(3) neither one-one nor onto

(4) both one-one and onto

If f : R=>R, f(x) = sin?x + cos®x, then fis -
(1) one-one but not onto

(2) onto but not one-one

(3) neither one-one nor onto

(4) both one-one onto

Let f : R > R be a function defined by f(x) =
2x> = x+ 5

z—,thenfis:
7x°+ 2x + 10

(1) one—one but not onto
(2) onto but not one—one
(3) onto as well as one—one

(4) neither onto nor one —one

Let f : R — R be a function defined by f(x) = x3 +
x2 + 3x + sinx. Then fis:

(1) one—one and onto (2) one—one and into
(3) many one and onto (4) many one and into

If f: [0 o0) — [0 ) andf(x)=L,thenfis:
' n 1+ x

(1) one-one and onto

(2) one-one but not onto

(3) onto but not one-one

(4) neither one-one nor onto

If the functions f(x) and g(x) are defined on R—R

0 , xerational
such that f(x) = o ,
X , Xxeirrational

,then (f—g) (x) is

0 , xeirrational
g(x) = .
X , Xerational

(1) one-one and onto

(2) neither one-one nor onto
(3) one-one but not onto

(4) onto but not one-one
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COMPOSITE FUNCTION 14 x 3x+x3
Q.51 Iff:R—>R,f(x)=x>+2x—3andg:R—>R, g(x) = Q.59 If f(x) = log (1_)() and g(x)=(1+3xz , then

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

3x— 4, then the value of fog (x) is-
(1) 3x2+ 6x — 13

(2) 9x?-18x + 5

(3) (3x—4)*+2x-3

(4) None of these

Iff:R—>R,f(x)=x>*-5x+4andg:R—R,g(x) =
log x, then the value of (gof) (2) is -

(1) 0 (2) =0

(3) o (4) Undefined

If f : R>R, g : R—> R and f(x) = 3x + 4 and (gof) (x)
= 2x—1, then the value of g(x) is-
(1) 2x-1 (2) 2x-11

(3) % (2x—11) (4) None of these
If f(x) = 2x and g is identity function, then-
(1) (g +8) (x) =8(x)

(2) (fog) (x) = g(x)

(3) (fog) (x) = (g + 8) (x)

(4) None of these

gof exists, when-

(1) domain of f = domain of g

(2) co-domain of f = domain of g
(3) co-domain of g = domain of g
(4) co-domain of g = co-domain of f

Iff:R—>R,g:R— Randg(x) =x+3and (fog)
(x) = (x + 3)%, then the value of f(-3) is -

(1)0 (2)-9

(3)9 (4) None of these

If f(x) = ax + b and g(x) = cx + d, then
f(g(x)) = g(f(x)) is equivalent to-

(1) f(1) = g(3) (2) f(2) = g(2)
(3) f(4) = g(2) (4) f(3) = g(1)

IF£0,1] = [0,1], fx) = = g+ [0,1] — [0,1], &(x)
1+x

= 4x (1-x), then (fog) (x) equals-

(1) 1—4x+4x> 2) 8x(1—x)
1+4x—4x° (1+x)?
1-4x—4x*

(3) # (4) None of these

+4x —4x

f[g(x)] is equal to-

(1) [f()P? (2) 3f(x)
(3) —f(x) (4) None of these
Q.60 If f(y) =—=—, g(y) =———, then (fog)(y)
\}1—y2 1+y2
equals -
y y
(1) — (2)
l—y2 a[1+y2
_ 2
@)y (@ =L
1+y

Q.61 If f(x) =ﬂ , then f [f (sinB)] equals -
1+x

(1)sin©
(3) cot (6/2)

(2) tan (6/2)
(4) cosec 6

Q.62 Iff(x)=(a—x"¥" n e N, then f [f(x)] =
(1) x" (2) x
(3)0 (4) (@"=x)"

IMPLICIT, EXPLICIT FUNCTIONS
Q.63 Which of the following is implicit functions —
(1) y = x3 + 4x% +5x

(2)x+y=1
(3)y=1-x
(4)y=x+1
EVEN AND ODD FUNCTION
Q.64 Which of the following is an even function?
— |
(1) x a (2) tan x
a¥+1
a*—-a” a“+1
(3) (4) =
2 a -

Q.65 In the following, odd function is -
(1) x*= |x] (2) (e¥+ 1)/(e*-1)
(3) cos x? (4) None of these

Q.66 The function f(x) = x2— | x| is-
(1) an odd function (2) a rational function

(3) an even function  (4) None of these
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Q.67 Which one of the following is not an odd Q.76 The period of function |sin 2x| is -

function- (1) = (2) /2 (3) 4n (4) 27

(;) >IN X (i) T\?n X fth Q.77 In the following which function is not periodic-

(3) cos x (4) None of these (1) cos®>x  (2) cos 2mx (3) cos x?  (4) tan 4x
Q.68 The function f(x) = Isin x| +]cos x| is - Q.78 The graph of the function y = f(x) is symmetrical

X +sinx about the line x = 2, then :

(1) odd (2) Even (1) f(x+2)=f(x—-2) (2)f(2+x)=f(2—-x)

(3) odd and periodic  (4) neither even nor odd (3) f(x) = f(—x) (4) f(x) = —f(—x)
Q.69 f(x) = log (x + /1+x2 )is Q.79 Fundamental period of f(x) = sec (sin x) is

(1) even function (1) g (2) 27

(2) odd function 3) ) odi

(3) neither even nor odd T aperiodic

(4) constant Q.80 If f (x) = sin (J[a] x) (where [.] denotes the
Q.70 Afunction whose graph is symmetrical about the greatest integer function) has m as its

y-axis is given by- fundamental period, then

(1) f(x +y) = f(x) + f(y) for allx, y € R (1)a=1 (2)a=9

3)ae][l,2 4)ae[4,5
(2) f(x) = loge (x+\/x2+1 ) 3 [1,2) () [4,5)
- ; 8x+5
(3) f(x) = cos x + sin x Q.81 The period of the function f (x) = cos ( X j is
(4) None of these 47
Lisi (1) 2n (2)m
Q.71 The function f(x) = log [1+anxj is (3) m2 (4) None of these
—sinx

(1) even Q.82 The period of the function fz(x) =7cos(3x+5)is

(2) odd (1) 2n 2) &

(3) neither even nor odd 3

(4) both even and odd (3) g (4) None of these
Q.72 The function f(x) = [x] +% ,x ¢ lisa/an (where FUNCTIONAL EQUATIONS

[ . ] denotes greatest integer function)
(1) Even

(2) odd

(3) neither even nor odd

(4) Even as well as odd

PERIODIC FUNCTION

Q.73

Q.74

Q.75

The period of sin® x + cos® x is -
()= (2) =/2
(3) 2w (4) None of these

The period of function sin (%)+ cos (%j is-

(1) 4 (2) 6 (3) 12 (4) 24
The period of the function

f(x) = log cos 2x + tan 4x is-

(1)2n/5 (2)= (3) 2n (4) =/2

Q.83

Q.84

Q.85

Q.86

If f(x)=a(x"+3); f(1) =12, f(3) =36; then f(2) is
equal to

(1) 18 (2) 24
If f (x) is a polynomial satisfying
f(x).f(1/x)=f(x)+f(1/x) and f(3)=28, then
£ (4) is given by -
(1) 63 (2) 65

(3) 21 (4) 27

(3) 67  (4) 68

f(x)f(y)
(1)0 (3)1 (4) 2
If f is a real function satisfying the relation
f(x +y) =f(x) f(y) for all x,y € Rand f(1) = 2, then

If f(x) = cos (log x), then equals-

(2) -1

a € N, for which Zf(a+k) =16(2"—1), is given

k=1
by -

(1) 2 (2) 4

(3)3 (4) None of these
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Q.87 Which of the following functions has its inverse-
(1) f: Ro—>R*, f(x) = | x|
(2) f: R>R, f(x) = |x| + |x—1]
(3) f: R >R, f(x) = a*
(4) f: [n, 2n]— [-1,1], f(x) = cos x
Q.88 Iff: R— R, f(x) = x* + 3, then pre-image of
2 under fis—

(1){1-1} @1}  B){1} 4) ¢
Q.89 Iff:[1, ) — [2, ») is given by f(x) = x +1 then
X

f1(x) equals -

(1) X+x* —4 (2) X

2 1+x?

(3) V-4 (4) 1+ -4

2

Q.90 If f(x) = loge(x +V1+x2 ), then f ~1(x) equals-

1) logx—v11 ) (2 +2e7x

el —e™ el —e™

(3) (4)

2 e +e™
Q.91 If f(x) =x3—1 and domain of f = {0, 1, 2, 3}, then
domain of f1is -
(1){0, 1, 2, 3}
(2){1,0,-7,-26}
(3){-1, 0,7, 26}
(4){0,-1,-2,-3}

Q.92 If function f:R—R*, f(x)=2*, then f~(x) will be

equal to-
(1) loga (1/x) (2) logx2
(3) log2x (4) None of these
eX _ —X
Q.93 The inverse of the function f(x) = ———— + 2is
e +e
given by -

x—2 12 x—1 12
(1) log (E) (2) log (m}

(3) lo (LJM (4) lo (X—_ljm
& 2—x & 3—x

Q.94 Iff:R—> R, f(x)=e*& g:R—R, g(x) =3x— 2, then
the value of (fog)™(x) is equal to -
2 +logx

(1) log (x-2) () 3

X+3

Q.95 If f(x) = {4 — (x— 7)3}*/%, then its inverse is-
(1) 7= (4 +x3)3
(2)7-(4-x)3
(3)7+(4—x3)3
(4) None of these

(4) None of these

X —X

Q.96 The inverse of the function f(x) = ex —eix is
e +e
(1) 1 /n 1+x (2) 1 gnzﬂ
2 —X 2 2—-x
(3) Lo 12X (4)2 /n (1 +x)
2 1+x
TRANSFORMATION OF GRAPH
Q.97 Number of solution of 6 |cosx| = x in [0. 27] is
(1)1 (2)2 (3)3 (4)4

Q.98 The graph of the function y = g(x) is shown. The

number of solutions of the equation

I g(x)|—1|=§ ,is
YJ
T
I
711 .
—4 JE2IONL A2 14
7
)
ma4 @5 ()6 @8
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Q1 Iff:R—>R,f(x)=x3+3,andg:R—R, g(x)=2x +
1, then flog™(23) equals-
(1)2 (2)3 (3) (15)%  (4) (14)3
Q.2 The period of f(x) = M is -
| sinx —cosx |
(1) 2= (2)w
(3) /2 (4) None of these
sec x
Q.3 The function f(x) = , Where [x] denotes
«/x—[x]
the greatest integer less than or equal to x, is
defined for all x belonging to -
(1)R
2)R={(-1,1)u{n:nez}}
(3)R*-(0,1)
(4)R*—{n:n e N}
Q.4 The interval for which sin «/x +cos™ \/; = g
holds-
(1) [0, 3] (2) [0, )
(3) [0, 1] (4) [0, 2]
. S (Ix1-3
Q.5 The function f(x) = cos™ [Tj
+ [loge (4 —x)]* is defined for -
(2) [_51 _1] o [11 4]
(3) [-5,-1]1 v ([1, 4) - 1{3})
(4) [1,4]-1{3}
Q.6 Therange of f (x) = sin \/x* +x+1 s -
(1) (0, ©/2] (2) (0, ©/3]
(3) [n/3, n/2] (4) [/6, n/3]
Q.7 If f(x) b and g (x) -1 then common
' Txe1 OBWIETLT

domain of function is -
(1) {x | x<1,x e R}
(2){x| x=>0,x#1,x R}
(3) {1}

(4) {1}

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

X 1/12
If f(x) = (1—|J , X € R then domain of the
—|x

function f(x) is -
(1) (-1,0]
(3) (-1, 0) — {1}

(2) (=0, -1) U [0, 1)
(4) None of these

If f : R> R, f(x) = tan x, then pre-image of
-1 under f is-

(1) {nn—g nel} (2) {nn+§ nel}

(3){rwlnel} (4) None of these

The domain of

2
f(x) = f[cos(sinx)] + (1 —x) +sin™! [x2+1}
X

equal to -
(1) (1, o0) (2) {-1}
(3) R—{1} (4) None of these

Functionf:R— R, f(x) =x*+2 & g:R* —> R, g(x) =
1
(1 —1—j then the value of gof (2) is -
-X
(1) 8/7
(3) 1/6

(2) 5/6
(4) 6/5

Period of function 2% + sin nix + 3%/2 + cos 27x is
(where { } represent fractional part of x)

(1) 2 (2)1

(3)3 (4) None of these

Letf: (4, 6) — (6, 8) be a function defined by f(x)
=x + [x/2] where [ ] represent G.I.F. then f3(x) is

equal to -
(1) x-2 (2)-x-2
(3) x—[x/2] (4) None of these

If f(x) = Iog? , when — 1 < x3, X2< 1, then f(x1)
—X

2)f Xy +X,
1-x;x%,

X1 =%,
i 222)

+ f(x2) equals -
W (uj
1+x;x%,

(3)f X17%
1+x;x%,
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Period of the function f(x) = |sin nx| + e3x~ )

(where [] represent G.I.F.) is -

(11 (2)2

(3)1/3 (4) None of these

If period of M (n € N) is 6m then n is
tan(x /n)

equal to -

(1)3 (2) 2 (3)6 (4)1

If [x] and {x} represent the integral and fractional
2000

) {x+r}.
t of tively th lue of Y ——
part or X respectively en value o ; 000 IS
(1) x (2) [x]
(3) {x} (4) x + 2001

The period of f(x) = cos (sin x) + cos (cos x)
is -
(1) =/3 (2) =/6

B)m (4) n/2

If f be the greatest integer function and g be the

modulus function, then

5 5
(gof) (—gj — (fog) (—Ej =

(11 (2)-1 (3)2 (4) 4

The domain of function f(x) = log |log x| is-
(1) (0, ) (2) (1, 0)
(3)(0,1) L (1, ) (4) (-0, 1)

Domain of the function tan™x + cos™tx? is -
(1) R-[-1, 1] (2)R-(-1, 1)
(3)(-1,1) (4) [-1, 1]

If the domain of function f(x) = x?— 6x + 7 is (—o0, 0),
then the range of function is -

(1) (o0, ) (2) [-2, )

(3)(=2,3) (4) (=o0, -2)

Period of f(x) = sin 37t {x} + tan « [x] where [ ] and {}
represent of G.I.F and fractional part of x
(1)1 (2) 2 (3)3 (4)n

If S be the set of all triangles and f : S— R*,
f(A) = Area of A, thenfis -

(1) One-one onto (2) one-one into
(3) many-one onto (4) many-one into

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Iff:C—>R,f(z) = |z|, thenfis -
(1) one-one but not onto

(2) onto but not one-one

(3) neither one-one nor onto
(4) both one-one and onto

Which of the following functions are equal?
(1) fx) = x, gx) =N/

(2) f(x) = log x?, g(x) = 2 log x

(3) f(x) = 1, g(x) = sin® + cos? x

(4) f(x) = x/x, g(x) =1

f: N — N defined by f(x) =x*+x + 1, x € N then
fis

(1) one-one onto

(2) many-one onto

(3) one-one but not onto

(4) none of these

Let f(x) = sin? (x/2) + cos?(x/2) and g(x) = sec? x —
tan? x. The two function are equal over the set -
(1)R

(2)R- {x:x:(2n+1)§,nez}

3)¢
(4) None of these

The domain of the function
2—- 2—-
f(x) = sin™? (ﬁj + cost (ﬁj + tan™!
4 4

2-|x]) . .
—— | isgiven b
0 s aven oy

(1) [0, 6]
(3)[-3,3]

(2) [-6, 6]
(4) None of these

The domain of function

f(x) =————+ Jx+2is -
log,o(3—x)
(1) [-2,3) (2) [-2,3) - {2}
(3) [-3, 2] (4) [-2,3]-{2}
Let f(x) :M, [.] = G.L.F., then which one
X" +2x+4
is not true -
(1) fis periodic (2) fis even
(3) fis many-one (4) fis onto
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Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

The domain of function
f(x) =log (3x—1) + 2 log (x +1) is -
(3) (-1, 1/3) (4) None of these

X

If f(x) = , then (fofof) (x) is equal to-
1+x°

3x X

(1) — (2) —

V1+x2 J1+3%

(3) 3x (4) None of these
1-x2

If f (x) be a polynomial satisfying

f (x). f(1/x)=f (x) + f (1/x) and f(4) = 65 then f(6)
=7

(1) 289
(3) 176

(2) 217
(4) None of these

If f (x) =x3—x and g(x) = sin 2x, then-

(1) glf(1)]=1 (2) f(g (n/12))=-3/8
(3) g {f(2)} =sin 2 (4) None of these

-3
Domain of the function f(x) = S is -
(x—1)Vx* -4
(2) (=00, =2) U (2, )
(4) (—o0,00) — {1, £2}

4-x? .
is -
1-x

(2) (_21 1)/ [_1/ 1]
(4) None of these

(1)(1,2)
(3) (=0,=2) U (1, 0)

Domain and range of sin (Iog[

(1) [_21 1)! (_11 1)
(3) (_21 1)1 R

Let f : R —> R be a function defined by

f(x) =x+ \/x_z, then fis-
(1) injective (2) bijective
(3) surjective (4) None of these

If f (x) = e and g(x) = /n x, x> 0, then (fog) (x)
is equal to-
(1) 3x (2) x3
(3) log 3x (4) 3 logx
If f: R— R f(x) = cos (5x + 2) then the value of f -
Yx) is -
-1
(1) C°SS X _, (2) cos™ (x) -2
-1
(3) w (4) Does not exist

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

f: R — Ris defined by f(x) = cos?x + sin®x for x
R then the range of f (x) is -

(1) (3/4,1) (2) [3/4,1)

(3) [3/4, 1] (4) (3/4,1)

The natural domain of the real valued function

defined by f (x) = Vx> =1 + Vx* +1 is-

(1)1<x<oo (2)—o<x< o

(3) 0 < x<—1 (4) (—o0,00) = (-1, 1)

\}9—x2

If f(x) = =) , then domain of fis -
sin""(3—x)

(1) [2,3] (2)(2,3)

(3)(2,3] (4) None of these

1
Let f (x +—j= x2+l2 (x # 0), then f(x) equals -
X X

(1) x*=2 (2) x*-1

(3) ¥ (4) None of these

Let f(x) = \/(2+x—x?) and

g(x) = \/; + \% Then domain of f + g is
given by -

(1)(0,1) (2)[0,1] (3)[-1,0] (4)(-20]

f(x) = log ( \/E+\/ﬁ ), x € R then domain of
f(x) is

(1) 3, 5]
(3) {3, 5}

(2) [_OOI 3] % [51 OO]
(4) None of these

The range of the function f (x) = [x—1]| + |[x—2],-1
<x<3is
(1) 13, 3]
(3) 3, 5]

(2) [1, 5]
(4) None of these

The range of the function y = logs (5 + 4x — x?) is

(1) (0, 2] (2) (=, 2]

(3) (0, 9] (4) None of these

Let f(x) = X9X 3 and f(x) + f (1—x) = 1 then find

value of f [Lj+ (Lj+ ...... +f(%j is -
1996 1996 1996

(1) 998 (2) 997 (3)997.5 (4)998.5

Page | 38

Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042)



JEE &

MATHEMATICS KOTA
Q.50 The range of Q.58 The domain of f(x) is (0, 1) therefore domain of

f(x) =\/(1—cosx)\/ﬂ(l—cosx)«/l—cosx ....... 0 s - fle) +f(ln I x])is-

(110,1] (210, 1/2) Wit el 21, €)

(3) [0, 2] (4) None of these (3) (e, - 1) (4) (-e 1)

. 2

Q.51 The range of sin}[x?> + 1/2] + cos™* [x? — 1/2] Q.59 Ifg:[-2, 2] - Rwheref(x) =x* + tan x + {X +1}

where [ ] represent G.I.F. p

(1) {n/2, m} (2) {r/2} is a odd function then the value of

(3) {=} (4) None of these p where [ ] represent G.I.F. -
Q.52 If x=log.bc, y =logys ca, and z = logcab, then (1) =5<p<5 (2)p<5

(3)p>5 (4) None of these
1 1 1
+ + equals-

1+x 14y 1+z Q.60 Letf:R— R be afunction defined by

1)1 2 x| —x

W @)xry 2 F0==—°_ Then -

(3) abc (4) ab + bc +ca e +e

Q.53 Therange of 5 cosx—12sinx + 7 is- (1) fis a bijection

(1) [-6,20] (2) [-3,18] (2) fis an injection only

(3) [-6,15] (4) None of these (3) fis a surjection only
(4) f is neither an injection nor a surjection
Q.54 The domain of the function log ;log slog a(x) is-

(1) (2, ) (2) (1, o) Q.61 The period of f (x) = sin il + Cos
n!
(3) (3, ) (4) (4, )

[x]

is -

(n+1)!

(1) non-periodic

Q.55 Letf(x)= 1)([_—], then range of f(x) is (2) periodic with period (27) n!
—[x]+
. xarx (3) periodic with period 27t (n + 1)!
([1=G.LF.)- (4) periodic with period 2 (n+1) &
(1) [0, 1] (2) [1/2,1]
(3) [0, 1/2] (4) [0, 1/2) Q.62 The function f(x) = max. [1 —x, 1+x, 2] ; x € Ris

equivalent to -
Q.56 The domain of definition of

1-x,x<-1
f(x) = IogM(X—_ljx 21 is — (1) f(x)=41,-1<x<1
TAX+5) x°-36
1+x,x>1
1)(x:x=>1,x#6
(2)( 0 1} 6 1+x,x<-1
DX > # #
(2) (x: x>0, x1, x # 6} (2) fx) =12, ~1<x<1
(3) (x:x>1,x=6} 1-x,x>1
(4) (x:x<0,x=—6}
1-x,x<-1
Q.57 The function f: R — R defined by (3) f(x)=42,-1<x<1
f(x)=(x—1)(x-2) (x-3)is- 1+x,x>1

1 - but not ont
(1) one-one but not onto (4) None of these

(2) onto but not one-one

(3) both one and onto Q.63 The domain of the function f(x) = >*Pys is-
(4) neither one-one nor onto (1)[5,7] (2){5,6,7}
(3){3,4,5,6, 7} (4) None of these
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Q.64 The range of the function f(x) = **Pys is - 1-|x|
Q.69 Domain of f(x) = is -
(3){1,2,3,4,5} (4) None of these (1) R-[-2, 2]
(2)R-[-1,1]

Q.65

Q.66

Q.67

Q.68

Domain of the function

1 .
f(x)=log, [—Iogl/2 (1+ WJ —1] is-

(2) (0, 1]
(4) (1, )"

(1) (0, 1)
(3) [1, o)

The value of n e | for which the function

sinnx

m

(1)3 (2) 4 (3)2 (4)5

f(x) = has 4m as its period is-

If f(x) is an odd periodic function with period 2,

then f (4) equals to-

(10 (2)4 (3)2 (4) -4

Domain of the function

2
= sin1og X i
f(x) = sin [Iog5 s JIS

(1) [-5,-11v (1,51 (2)[-5, 5]

(3)(=5,-1) U (1,5)  (4) None of these

(3) [-1, 1] U (=00, =2) U (2, )
(4) None of these

2
Q.70 If f(x) =3sin, ’f—6—x2 , then values of f(x) lie in

T m
(1) {—Z,ﬂ (2) [-2, 2]
(3) {0, %} (4) None of these
Q.71 The period of f(x) = [sin 5x] + | cos 6x| is -
W @am @ @

Q.72 Period of f (x) = sin x + tan Xy sin Lz + tan 13
2 2 2

. X X .
+...+5SIn ﬁ+tan —n|S'
2 2

(1) (2) 2 B)2"n (4) 21

Q.73 The period of f(x) = [x] + [2x] + ... + [nX] _n(n+1)

x where n € N where [ ] represent G.I.F. is
(1)n (2)1

(3) 1 (4) None of these
n
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EXERCISE-III PREVIOUS YEAR QUESTIONS

JEE MAINS

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Which of the following is not a periodic function —
[AIEEE 2002]

(2) cos «/;
(4) log cos 2x

[AIEEE 2002]
(4) 2w

(1) sin 2x + cos x
(3) tan 4x

The period of sin? x is-

(1) m/2 (2) m (3) 3m/2

The function f : R — R defined by f(x) = sin x is-
[AIEEE-2002]

(1) into (2) onto

(3) one-one (4) many-one

2
The range of the function f(x) =2i ,X#E2
—X

is - [AIEEE-2002]
(R (2) R—{-1}
(3) R—{1} (4) R—{2}

The function f(x) = log (x + \/m ), is-
[AIEEE 2003]
(1) neither an even nor an odd function
(2) an even function
(3) an odd function

(4) a periodic function

Domain of definition of the function

f(x) = +logio (X3 — x), is- [AIEEE 2003]

(1) (1,00 u(1,2) U (2, )
(2)(1,2)
8)(=1,0v(1,2)

(4) (1,2) U (2, )

If f : R — R satisfies f(x + y) = f(x) + f(y), for all x,

y € Rand f(1) = 7, then Zf(r) is- [AIEEE 2003]

r=1

n(n+1) 7n
(1) 5 (2) >
(3) 7(";1) (4) 7n (n+1)

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

A function f from the set of natural numbers to
integers defined by

—n_l,when nis odd
fln)=1 2 is
n .

_E' whennis even

[AIEEE 2003]

(1) neither one-one nor onto
(2) one-one but not onto

(3) onto but not one-one

(4) one-one and onto both

The range of the function f(x) = 7" *Pys is-

[AIEEE 2004]
(2){1,2,3,4,5,6}
(4){1,2,3,4,5}

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

If f : R —S, defined by f(x)= sin x —/3 cos x + 1, is
onto, then the interval of S is- [AIEEE 2004]

(3)[0,1] (4) [-1, 3]

The graph of the function y = f(x) is symmetrical
about the line x = 2, then- [AIEEE 2004]
(1) fix+2) =f(x—2) (2)f(2+x) =f(2—x)

(3) f(x) = f(-x) (4) f(x) == f(-x)

sin" (x—3) i
Jo-x*
[AIEEE 2004]
(4)[1,2)

The domain of the function f(x) = s-

(112,31 (2)[2,3) ()I[1,2]

Letf: (-1, 1) - B, be a function defined by

f(x) = tan™ then f is both one-one and

’
1—x?

onto when B is the interval -

n n
(1) [0, Ej (2) [0, Ej

T m T m
(3) {—515} (4) [_E'Ej

A real valued function f(x) satisfies the functional

[AIEEE-2005]

equation f(x—y) = f(x) f(y) — f (a— x) f(a + y) where
ais a given constant and f(0) = 1, then

f(2a —x) is equal to - [AIEEE-2005]
(1) =f(x)

(3) f(1) + f(a—x)

(2) f(x)
(4) f(—x)
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Q.15

Q.16

Q.17

Q.18

Q.19

The largest interval lying in (_TTE, gj for which the

function f(x) = 4™ 4 cos™ [% - 1) +log (cos x)
[AIEEE 2007]

(1) [0, 7] (2) [‘7" gj

nm n T
o33 el

Let f: N — Y be a function defined as f(x) = 4x + 3

where Y = |y € N :y = 4x + 3 for some x € NJ|.

defined, is-

inverse of fis - [AIEEE 2008]
Wem=4+2 @ey=rr

_ y_—3 _ 3y+4
(3) gly) = 2 (4) gly) 3

For real x, let f(x) = x3 + 5x + 1, then -
[AIEEE 2009]
(1) fis one - one but not onto R
(2) fis onto R but not one - one
(3) fis one - one and onto on R
(4) f is neither one - one nor onto R

Let fix) = (x +1)> -1, x>-1

Statement-1:

The set {x : f(x) = f}(x)} = {0, —1}.

Statement - 2 : f is a bijection. [AIEEE 2009]

(1) Statement-1is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement -1

(2) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation for
Statement -1.

(3) Statement -1 is true, Statement-2 is false.

(4) Statement -1 is false, Statement-2 is true.

The domain of the function
1

f(x) = is:
(x) NOET is [AIEEE 2011]
(3) (—0,0) (4) (—o0,00)—{0}

Q.20

Q.21

Q.22

Q.23

Q.24

Let f be a function defined by y f(x) =
(x=1)2+1, (x>1)
Statement - 1: The set

{x : f(x)zf_l(x)} ={1,2}

Statement - 2 : f is bijection and

1 (x)=1+x—1,x>1. [AIEEE 2011]

(1) Statement-1is true, Statement-2 is false.

(2) Statement-1 is false, Statement=2 is true.

(3) Statement—1 is true, Statement-2 is true ;
Statement— 2 is a correct explanation for
Statement-1.

(4) Statement-1 is true, Statement=2 is true ;
Statement—2is nota correct explanation for
statement-1.

1

Iff(x)+2f(
X

j= 3x,x# 0 and
S={xeR:f(x)=f(=x)}; thenS:

[JEE Main 2016]
(1) contains exactly one element.
(2) contains exactly two elements.
(3) contains more than two elements.
(4) is an empty set.

The function f: R —{—%,ﬂ defined as

X
PR

f(x) = is : [JEE Main 2017]

1+x
(1) neither injective nor surjective.
(2) invertible
(3) injective but not surjective.
(4) surjective but not injective.

The domain of the definition of the function

f(x)= 4_1)(2 +log,, (x3 —x) is

[JEE Main 2019]
(1) (-1,00u(1,2)u(3,x)
(2) (-2,-1)u(-1,0)U (2, o)
(3) (-1,0)u(1,2)u(2,©)
(4) (1,2)0(2,o)

Let f(x) = a* (a > 0) be written as f(x) = f1 (x) + f»
(x), where f1 (x) is an even function and f; (x) is
an odd function.

Then f1 (x +y) + f1 (x — y) equals [JEE Main 2019]
(1) 2f1 (x+vy). f2 (x—y)

(2) 2f1(x+vy). f1(x—y)

(3) 2f1(x).f2(y)

(4) 2f1(x).f1 (y)
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Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

For xe(O,gj, let f(x) = \/;, g(x) =tan x and h

2

(x) :""2 If d(x) = (hof)of)(x), then, ¢(Ej is
I+ x 3
equal to [JEE Main 2019]

T 11n
1) tan— 2) tan—
(1) 5 (2) 5
m 51
3) tan— 4) tan—
(3) 5 (4) 5

Let f(x) X2, x € R. For any A — R, define g(A) = {x
eR: f(x)eA} If S = [0, 4], then which one of the
following statemetns is not true?

[JEE Main 2019]
(2) g(f(S)) =S
(4)f(g(S)) = ()

(1) f(g(s) =S
(3) &(f(s)) =g(s)

10
Let Zf(a+k) = 16(210 —1) , where the function
k=1

f satisfies f(x + y) = f(x) f(y) for all natural

numbers x, y and f(1) = 2. Then, the natural

[JEE Main 2019]
(4) 16

number ‘@’ is
(1) 2 (2)4

. f(x):(%)

f( 2 jisequalto
1+x%°

(1) 2f(x)
(3) (f(x))?

(3)3

X

<1, then

[JEE Main 2019]

(2) 2f(x?)
(4) —2f ()

For x eR-{0, 1}, let f; (x)=1,f2 (x)=1-xand
X

1
f3(x):a be three given functions. If a

function, J(x) satisfies [JEE Main 2019]
(f2 J.f1) (x) = f5 (x), then J(x) is equal to
(1) fax) (2) f3(x)

(3) filx) (4) %f.a,(x)

If the function f : R — {1, -1} —> A defined by

2
f(x)zlx >, is surjective, then A is equal to
—X
[JEE Main 2019]
(1) R—-{-1} (2) [0,0)
(3) R-[-1,0) (4) (0, )

Q.31

Q.32

Q.33

Q.34

Q.35

Let a function f : (0,00) —— (0,0) be defined by
f(x)=

(1) injective only

. Then, fis [JEE Main 2019]

1
1-=
X

(2) both injective as well as surjective
(3) notinjective but it is surjective
(4) neither injective nor surjective
The number of functions f from {1, 2, 3, ..... 20}
onto {1, 2, 3, ..., 20} such that f(k) is a multiple of
3, whenever k is a multiple of 4, is

[JEE Main 2019]
(2) 56 x 15
(4) 6° x (15)!

(1) (15)! x 6!
(3) 5!xe6!

Let f : R —> R be defined by

f(x)= X ~x€R . Then, the range of f is
[JEE Main 2019]

(2) (-1, 1) {0}
(4) R- [_ 1; 1]

Let N be the set of natural numbers and two
functions f and g be defined asf,g: N —— N
such that [JEE Main 2019]

i1; if nis odd

; if nis even

and g(n) =n—(-1)". Then, fog is
(1) one-one but not onto

(2) onto but not one-one

(3) both one-one and onto

(4) neither one-one nor onto

Let A = {xeR : x is not a positive integer}. Define
2
afunctionf: A—>Ras f(x)=—x1 ,then fis
X_

[JEE Main 2019]
(1) injective but not surjective
(2) notinjective
(3) surjective but not injective
(4) neither injective nor surjective
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Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

If g(x) = x%>+x—1and g(f(x)) = 4x> — 10x — 5, then

find f[éj
4

[JEE Main 2020]

1 1 1 1
1) - 2) —— 3) —— 4) —
(1) " (2) 5 (3) 3 (4) 3
2x _ @—2x
Let f(x)=————— then inverse of f(x) is
() 82x+8—2x ()

[JEE Main 2020]
1 1 1 1—
(1) ;log (ﬂj (2) ;log; [—Xj

1-x 1+x

1 1—x 1 1+x

3) —log,| — 4) —log,| —
() gg(lﬂj (4) 2 gg(l_xj

Let f(x)= X);[-)l(-]l : (1.3) = f then range of f(x) is

(where [.] denotes greatest integer function)
[JEE Main 2020]
o (o213
2 55
2) (z,lju(i,i}
52 55
o (2o
o o234
3 55

Find the number of Sol. of

log, , |sinx| =2 —log, ,|cosx|,x €[0,27]
[JEE Main 2020]
(1)2 (2)4 (3)6 (4)8

The domain of the function f(x) = sin-1

2

IX|+5) .
is (- 90, a) U [a, ). Then a is equal to:
X“+1

[JEE Main 2020]

(1) “;/E 2) gu
3) Ji‘l (4) g

Let f: R R be a function which satisfies
f(x+y)=f(x) +f(y) Vx,y e R.Iff(l) =2 and

g(n)ZS:)f(k),neN then the value of n, of

which g(n) = 20, is;
(1) 20 (2)9

[JEE Main 2020]

(3)5 (4) 4

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Let [t] denote the greatest integer < t. Then the
equation in x, [x]2 + 2[x + 2] = 7 = 0 has:

[JEE Main 2020]
(1) exactly two Sol.
(2) infinitely many Sol.
(3) exactly four integral Sol.
(4) no integral Sol.

If f(x +y) = f(x) f(y) and
zzlf(x)=2,x,yeN where N is the set of all

f(4) .
natural numbers, then the value of —= is :
f(2)
[JEE Main 2020]
1 4 1 2
1) = 2) — 3) = 4) —
(1) 5 (2) 5 (3) 3 (4) 3

For a suitably chosen real constant a, let a
function, f : R—{-a} > R be defined by

f(x):a;x. Further suppose that for any real
a+x

number x # — a and f(x) # — a, (fof) (x) = x. Then

f(—lj is equal to
> q

1
(2) 3

Suppose that a function f: R — R satisfies f(x +y)
= f(x) f(y) for all x, y € R and f (I) = 3. If

Zin:|f(i) =363, then n is equal to

[JEE Main 2020]
(1)5 (2) 10 (3) 15 (4) 20
Letf:R— Rbe definedasf(x)=2x-1andg:R-

1
X_i

{1} > R be defined as g(x)= i )
X_

Then the composition function f(g(x)) is :
[JEE Main 2021]

[JEE Main 2020]

1
(1)-3 (3) -3 (4)3

(1) both one-one and onto
(2) onto but not one-one

(3) neither one-one nor onto
(4) one-one but not onto

1
fa+a=1b+B=2andaf(x)+a f[—)=bX+E
X X

, X # 0, then the value of the expression

f(x)+f(1j
—1X is [JEE Main 2021]
X+
X
(1)1 (2)2 (3)3 (4)4
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Q.48

Q.49

Q.50

Q.51

Q.52

Letf, g: N — Nsuch that f(n+ 1) =f(n) + f(a) V n
eN and g be any arbitrary function. Which of the
following statements is NOT true?

[JEE Main 2021]
(1) is one-one
(2) If fogis one-one, then g is one-one
(3) If gisonto, then fog is one-one
(4) Iffisonto, thenf(n)=V neN

Let x denote the total number of one-one
functions from a set A with 3 elements to a set B
with 5 elements and y denote the total number
of one-one functions from the set A to the set A
xB.

Then : [JEE Main 2021]
(1) y=273x (2) 2y =91x
(3) y=91x (4) 2y =91x

X

A function f(x) is given by f(x)= 5X5
+

, then the
5

sum of the series

o)l )

is equal to: [JEE Main 2021]
19 49

1) — 2) —

(1) 5 (2) .
39 29

3) — 4) —

(3) . (4) .

LetA={1,2,3...,10} and f : A — A be defined
as

f(k):{k:1

Then the number of possible functionsg: A — A
such that gof =fis: [JEE Main 2021]

ifkisodd

ifkiseven’

(1) 10° (2) 1°Cs (3)5° (4) 5!
Let f(x) = sin x and g(x)= X 2—x—2 Cfg(2) =
2x" —x—6

liIr% g(x), then the domain of the function fogis :
X—

Q.53

Q.54

Q.55

Q.56

Q.57

The inverse of y =58 js : [JEE Main 2021]

1

(1) x = (1/y)°e (2) x=y'e®
1
(3) x = 5loey (4) x =5"8Y
-1
The real valued function f(x) =M, where
x —[x

[x] denotes the greatest integer less than or
equal to x, is defined for all x belonging to:

[JEE Main 2021]
(1) all reals except integers
(2) all non-integers except the interval [-1, 1]
(3) allintegers exceptO, -1, 1
(4) allintegers exceptO, -1, 1

If the functions are defined as f(x)=\/; and

g(x)= J1-x then what is the common domain
of the following functions :

f+g f—g, f/g g/f, g—fwhere

e(ftg)(x) = E(X)) t g(x),

f(x
(/8=
(1)0<x<1 (2)0<x<1
(3)(0,2) (4) (0, 1]

Let f: R {3} > R—{1} be defined by

[JEE Main 2021]

-2
f(x):—x 3 Let g: R — R be given as g(x) = 2x -
X_
3. Then, the sum of all the values of for which
13
f (X)+gfl(x)=? is equal to

[JEE Main 2021]

(17 (2)2 3)5 (4)3

Let f: R {%} >R be defined by f(x)= X +3

6x—a
Then the value of a for which (fof) (x) = x, for all

xeR—{g}, is:
6

[JEE Main 2021]

(1) 6 (2)8
[JEE Main 2021] (3) 5 (4) No such a. exists
Q.58 If the domain of the function
4 -1 j 2
(1) (_Oo'_z]u[_g'ooj f(x)w in the interval [a, B), then
o1 2x—1
(2) (—o0,—1]u[2,) sin [ 5
(3) (-o0,—2]U[-1,0) o+ Pisequalto: [JEE Main 2021]
3 3 1
(4) (—w'—Z]U[——'wj (1) = (2) 2] (3) = (4)1
2 2 2
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Q.59

Q.60

Q.61

Q.62

LetA={0,1,2,3,4,5, 6, 7}. Then the number of
bijective functions f : A — A such that f(1) + f(2)
=3 -f(3)is equal to [JEE Main 2021]

(1)420 (2)520  (3)620  (4)720

Consider functionf: A—>Bandg: B — C(A, B,
C < R) such that (gof)-1 exists, then :

[JEE Main 2021]
(1) fand g both are one-one
(2) fand g both are onto
(3) fis one-one and gis onto

(4) is onto and g is one-one
Let f: R — R be defined as f(x +y) + f(x - y) = 2

1
f(x) f(y), f(fj =-1.Then, the value of

20 1

& sin(k)sin(k+f(k))

isequalto:

[JEE Main 2021]
(1) cosec? (21) cos(20) cos(2)
(2) sec? (1) sec(21) cos(20)
(3) cosec? (1) cosec(21) sin(20)
(4) sec?(21) sin(20) sin(2)

Let [x] denote the greatest integer < x, where x

e R. If the domain of the real valued function

-2
is (—o0,a) U[b,c)U[4,0) ,a< b <

¢, thenthevalueofa+b+cis:
[JEE Main 2021]

(1)8 (2)1 (3)-2 (4)-3

JEE ADVANCED

Q.63

Let f(x) = x? and g(x) = sin x for all x € R. Then the set of
all x satisfying (f o g 0 g of) (x) = (g 0 g of) (X), where (fo
8) (x) =f(g(x)), is [JEE-Adv. 2011]

(1) £/n,n {0, 1,2,.....}
(2) £/nm,ne{l,2,...}

(3)§+2nrc,ne{ ..... ,—2,-1,0,1,2 ... }

(4) 2nm, n e{......,-2,-1,0,1, 2, ...... }

Q.64

Q.65

Q.66

Q.67

Q.68

The function f : [0, 3] — [1, 29], defined by f(x) =
2x3—15x2 +36x +1, is

[JEE-Adv. 2012]
(1) one-one and onto.
(2) onto but not one-one
(3) one-one but not onto.
(4) neither one-one nor onto.

Let f: (-1, 1) — R be such that f(cos 40) =
for 6 € (O,EJU[E,EJ. Then the
4) 4’2

2 —sec’®

value(s) for f(%j is (are)
3 3
(1) 1—\/; (2) 1+\/;
2 2
(3) 1—\/; (4) 1+\/;

Let f: (—g,gj — R be given by

[JEE-Adv. 2012]

f(x) = (log (secx + tanx))3 Then [JEE-Adv. 2014]
(1) f(x) is an odd function

(2) f(x) is a one-one function

(3) f(x) is an onto function

(4) f(x) is an even function

Let f(x) = sin (gsin(gsinxn for all x € R and

g(x) = g sinx for all x € R. Let (fog) (x) denote

f(g(x)) and (gof) (x) denote g(f(x)). Then which of
the following is (are) true? [JEE-Adv. 2015]

11
1) Range of fis | ——,—
(1) Rang [ 5 2}

. 11
(2) Range of fog is [_E'E}
(3) Lim & _ 7
x>0g(x) 6

(4) There is an x € R such that (gof)(x) =1

Let X be a set with exactly 5 elements and Y be a
set with exactly 7 elements. If o is the number of
one - one functions from X to Y and B is the
number of onto functions from Y to X, then the

value of% (B=01) IS e [JEE-Adv. 2018]
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Q.69 Let E. {xeR:x:ﬁlandL>O} and

x—1

E, ={er1 ssin” (Ioge (%Dls real number}.
X_

(Here, the inverse trigonometric function sin™x

assumes values in {—;,g} ) Letf: E; — R be the

function defined by f(x) = loge (LJ andg: E;
X_

— R be the function defined by g(x) = sin™

(os5))

List - |

[JEE-Adv. 2018]

P. The range of fis
Q. The range of g contains
R. The domain of f contains

S. The domain of gis

(Y
|
8
[EnY
| |~
o
| —
C
1
o
| @
[EnY
8
~—

'S

. (—0,0) U (0,0)

[l

. (_oo,ow(l,i}

(6}

(22}

2 e-1
The correct option is :
(1)P>4,Q—>2,R>1;S5—>1
(2)P—>3;,Q—>3;R—>6;S—5
B)P>4Q—>2;R—>1;S—>6
4P—>4Q—>3R>6,S>5

Q.70

Q.71

For non-negative integers n, let

o, (k+1 ] (k+2 )
Zsm = oqlsinl —=n
f(n) = =0 n+2 n+2

x takes values in [0,7t], which of the following
options is/are correct ? [JEE-Adv. 2019]
(1) sin(7cos™ f(5))=0

(2) If o = tan (cos™* f(6)), then o + 20—~1=0

Assuming cos”

lim _l
(3) 1hofln)= 5

n—0
NE)

(4) f(4)= 5
Let f(x) = sin(rtcosx) and g(x) = cos(2m sinx)
be two functions defined for x > 0. Define
the following sets whose elements are written in
the increasing order :
X={x:f(x)=0},
Y ={x:f'(x) =0},
Z={x:g(x)=0},
W ={x:g'(x) =0},
List -1 contains the sets X, Y, Zand W. List-
Il contains some information regarding these
sets.

List-1 List-Il
n 37
1) X P) o<—,—,4n,7n
(1 ( )_{2 5 }
(my (Q) an arithmetic progression
(myz (R) NOT an arithmetic progression
7 13
MW (5) 2=, =8
6 6 6

Which of the following is the only CORRECT
combination ? [JEE-Adv. 2019]
(1) (), (P), (Q), (V)

(2) (Iv), (P), (R), (S)

(3) (1), (R), (V)

(4) (Iv), (@), (T)
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EXERCISE-I
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. 3 3 2 2 3 4 1 2 2 4 3 2 4 1 3
Que. | 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. 2 2 2 2 2 2 4 4 3 2 3 2 1 3 2
Que. | 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans. 3 2 1 3 4 3 2 1 3 3 3 2 2 3 3
Que. | 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans. 3 4 1 2 1 2 4 3 3 2 3 3 1 2 3
Que. | 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
Ans. 1 2 2 1 2 3 4 1 2 4 2 2 2 2 2
Que. | 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Ans. 2 3 2 3 4 3 2 3 2 4 3 4 4 1 3
Que. | 91 92 93 94 95 96 97 98
Ans. 3 3 4 2 3 1 3 4
EXERCISE-II
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. 1 2 2 3 3 3 2 2 1 2 4 1 1 1 1
Que. | 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. 3 3 4 1 3 4 2 1 3 3 3 3 2 2 2
Que. | 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans. 4 4 2 2 2 2 2 4 2 4 2 4 2 1 3
Que. | 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans. 1 2 2 3 3 2 1 1 4 4 3 2 3 3 4
Que. | 61 62 63 64 65 66 67 68 69 70 71 72 73
Ans. 3 3 2 2 1 4 1 1 3 3 2 3 2
EXERCISE-III
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. 2 2 1,4 2 3 1 1 4 1 4 2 2 4 1 4
Que. | 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. 3 2 2 3 2 2 4 3 4 2 3 3 3 2 3
Que. | 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans. 4 1 1 2 1 2 1 2 4 1 3 2 2 4 1
Que. | 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans. 4 2 3 2 3 1 1 3 2 3 3 3 1 4 3
Que. | 61 62 63 64 65 66 67 68 69 70 71
Ans. 3 3 1 2 1,2 |11,23(1,2,3| 119 1 1,2,3 2
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JEE Module Detalils

(Total = 24)

PHYSICS

Ch. No.

N

Ch. No.

DU, IWINE

Ch. No.

i

Ch. No.

PIWIN(E

Ch. No.

el bl Dl

Ch. No.

el ad End ke

Module - 1
Chapter Name

Electrostatics
Capacitor & R-C Circuit
Current Electricity

Module - 2
Chapter Name

MEC

Magnetic Materials

Bar Magnets & Earth Magnetism
EMI

AC

EMW

Module - 3
Chapter Name

Ray Optics
Wave Optics

Module - 4
Chapter Name

Modern Physics

Nuclear Physics

Electronics - Semiconductor
Principles of Communication System

CLASS - X1l : 12 MODULES —_——

CHEMISTRY

Ch. No.

L Pl Rad ad

Ch. No.

=

Ch. No.

El Bl B R

Module -1 (Physical)
Chapter Name
The Solid State
Solutions
Electrochemistry
Chemical Kinetics
Surface Chemistry
Module -2 (Inorganic)
Chapter Name
The p -Block Elements
General Principles and Processes
of Isolation of Elements (Metallurgy)
The d - and f Block Elements
Coordination Compounds
Module -3 (Organic)
Chapter Name
Halogen Derivatives
Oxygen Containing Compound
Nitrogen Containing Compound
Biomolecules, Polymers & Chemistry
Every Day Life

MATHEMATICS

Module - 1
Chapter Name

Functions
Inverse Trigonometric Functions
Matrix
Determinants
Module - 2
Chapter Name
Limit
Continuity & Differentiability
MOD
AOD

Ch. No.

Ch. No.

P(WIN=

Module - 3
Chapter Name

Integration
Area Under Curve
Differential Equations

Module - 4
Chapter Name

Vectors
3 - Dimensional Geometry
Probability

Module - 5
Chapter Name

H&D

M. Reasoning
Linear Programing
Statistics
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Type Of Test No. of Tests

(A) Daily Practice Paper

(15 Questions in each paper ) 20013000 Questions)

(B) Sectional Test 120 (2400 Questions)
(C) Chapterwise Tests 90 (900 Questions)

(D) Full Syllabus Tests 40 (3600 Questions)

(E) Previous Year Papers 60 (4500 Questions)
Total Mains Tests 510 (14400 Questions)
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