MATHEMATICS FUNCTIONS

[ﬁ FUNCTIONS

N—rt

8§ Cartesian product :
The cartesian product of two sets Aand B isA xB ={(x,y): xe A,y B}
§§ Relation:

Any subset of AxB is called a relation from Ato B.

The number of relations from A to B is 2"(}"(®)
8§ Function:

Let f: A —B be arelation then itis called a function or mapping from Ato B, if every
element in A has unique image in B.
§§ Domain, codomain, Range :

Let f: A— B be a function then Ais called the domain and B is called the co-domain of the
function.

The set of images of the domain Aiis called the range of f. The range of a function denoted
by f(A) (= B)

The number of functions from A to B is {n(B)}"®

The number of relations from A to B which are not functions is 2"(*}"(®)} {n(B)}“(A)

8§ One-one function (Injection), Many-one function
Afunction f: A — B is one-one (or injective) if distinct elements of A have distinctimages in
B. A function which is not one-one is called many-one.

and the number of such injections is P,

If 7> n then the number of injections is 0.
On to function (Surjection), In to function :
f: A —Bis called an onto or a surjection if every element of B has at least one pre-imag in

74

A
If f:A— B is onto (a surjection) then the range of fis B. i.e., f(A) = B.
If f: A—Bis not onto then it is called an into function.

The condition for a function f: A— B to be a surjection fromAto B is n(A4)>n(B).

If n(A) =n(>2), n(B) = 2 then the number of on-to functions from Ato B = 2"- 2.
The number of surjections from Ato B is

ALCn-l G- 2 Cm=3+ L (-nlre,
Where n(4)=r and n(B)=n

§8§ Bijection :
A function which is one-one and onto is called a one-one onto or a bijection.

If A —>B is a bijective function then n(A) = n(B)
If n(A) = n(B) = n, then the number of injection (or surjection or bijections) from Ato B is n!.

If n(A) = n(B) then the number of bijections is 0.
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MATHEMATICS FUNCTIONS

! 88§ Types of functions :
I i) Constant function :
| Afunction f: A — B is a constant function if the range of f contains only one element.The
| number of constant functions from A to B is n(B).
ii)  Equality of Funtions :

Two functions f(x) and g(x) are equal iff

(a) the domain of fis the domain of g and

(b) f(x) = g(x) for all the elements of domain

iii) ldentity function :

LetAbe anon-empty setthen f:A—Adefinedbyf(x)= x V x e A iscalled the identity

functiononAand itis denoted by 7, .

iv) Inverse function :

If : A B is a bijection then f':B—Adefinedby f'(x)=y<f(y)=xVxeByedis

called the inverse of f.

If the inverse of a function exists, then it is said to be invertible. The inverse of a function,
if it exists, is unique.
v) Composite function :

If f:A—>Band g:B— C are functions then gof : 4 — C is defined by

(gof)(x)=g{f(x)} ¥xe 4 is called the composite functionof &g .

a) If A —B, g: B— C are one-one then gof: A — Cis also one-one.
c) If f:4— B and g:B — C are bijections then gof : 4 — C is a bijection
-1 _ _
&(gof) =f"log"
d) If gof: A— C is one-one then fis one-one
e) If gof:A— Cis onto then g is onto.
f) If /:4— B isafunctionthen fol, =1 0f = f
9) If f:4— Bisabijectionthen fof ' =1,, f'of =1,
h) If f:4— B and g:B— 4 are functions such that gof =1, and fog =1, then

f:4— B is abijectionand g=r".
i) If f: 4A— A isabijectionthen fof ' = f'of =1,

fog # gof ingeneral.

) If :A—B, g: B—Cand h:C— D are functions then ho(gof)=(hog)of.
vi) Real valued function :

If the range of fc Rthen fis areal - valued function.

(af+b.g) (¥)=a.f(x)+bg(x),xeANB,a,beR
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MATHEMATICS FUNCTIONS

vii) Algebra of real valued function :
Let f:4—>R &g:B— R then

(i)(fig)(x):f(x)ig(x)VxeAmB
(ii)(fg)(x) = f(x).g(x)Vxe AnB

(i) (gj(x)=%ﬁ’xe ANB& g(x)#0

(iv) (f+k)(x)=f(x)+k,keR
(V) (K )(x) =kf (x),k € R

Vi) " () ={f (D)} ,n>0

(vii) [ £]Ce) =]/ (x)

,xe A

viii) Even & odd function :

f:A >R,AcRand f(—x)=f(x)Vxe 4 thenfis an even function.
ffA - R, A c Rand

f(=x)=—f(x) vx e Athen f is an odd function.

il Important points of odd and even functions :

b) The graph of an even function is symmetric about Y-axis.

c) A function which is even or odd, when squared becomes even function.

d) The derivative of an odd function is an even function and derivative of an even
function is an odd function.

e) Every function can be expressed as the sum of an even and an odd function.i.e.,

1 1

f(x) :EIf(X) +f(—x)}+§{f(x) —f(—x)} = {even function} + {odd function}

f) A function may neither be even nor odd.

9) f(x) = 0 is the only function which is defined on the entire number line is even

and odd at the same time.

h) Every even function y = f(x) is not one-one Vxe D, .

i) If f and g both are even or both are odd then the function f.g will be even but if
any one of them is odd then f.g will be odd.
a) Even or odd extension: if f(x) is defined for x > 0, f(x) can be made even by re-defining it as
f(]x|) and odd by redefining it as -f(|x|) for x< 0
ixX) Polynomial function :

If A >R, A cR isdefined by f(x)=a,x" +ax"" +a,x" > +..+a, x+a,,

a, #0,a, a, ... a, € R, nis a non-negative integer is a polynomial function of degree n.
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x) Rational function :

f(x
A function of the form g((xi where f(x) and g(x) are polynomial functions and g(x)#=0 is

called a rational function.

xi)  Algebraic function :

A function obtained by a finite number of algebraic operations (addition, subtraction,
multiplication, division, root extraction) on polynomial function is called an algebraic function.

xii) Explicit & Implicit functions :
A function f(x, y) =0 is said to the an explicit function if it expressed as y = f(x) otherwise
it is called an implicit function.

xiii) Exponential function :
If ae R, a>0 then f(x)=a*is called an exponential function.
xiv) Logarithmic function:

If acR,a>0,a"'1 then f(x) =log_x is called a logarithmic function

xv) Step function(Greatest integer function) :
If x is any real number then there exist integers n and n+1 such that , < x <»n+1. Then the

integral part of xis defined as n. Itis denoted by [x].
Properties of greatest integer function :

(i) If f(x) = [x + n], where j ¢ ] and [.] denotes the greatest integer function, then
f(x) = n +[x]

(i) x =1 < [x]<x

(V) [-X]=—x].if xer

(V) [X] =[x - 1,if xg I
WM)X]-[=X]=2n-1,ifn-1<x<n, pe]
(VilX]I=[x]=2n+1,ifx=n+{x}, ne’
(viii) [x + y]> [X] + [y].

XVI) Modulus function(Absolute value function) :

The absolute value or numerical value or the modulus of real number x, denoted by | x |,
is defined as

—X if x<0
|x| =40 if x=0
X if x>0
Thus we have |x|>0 and | -x | = x|
€9 Properties of modulus function

(i) |x|$a:>—a£x£a;(a20)

(i) |x|2a:>x£—aandx2a;(a20)
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(iii) |x+y|=|x|+|y|<:>x20andyZOorxSOandyéO

(IV) Ix—yI=IxI—IyI:x20andIxIZIonrxSOandySOand IxISIyI

(v) |xiy|£|x|+|y|

i 32
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| §§ Signum Function : |
I The signum function f is defined as I
I ¥ I
| ( ) u or |1, x#0 |
| sgn(x)=4 x X |
I 0; x=0 I
I I
I I
| §8§ Periodic function : |
I A function f(x) is said to be periodic function if, there exists a positive real number T, such I
| that, I
| fix + T) =f(x), VxeR. |
I Then, f(x) is periodic with period T, where T is least positive value. I
| Function Domain Range |
I Na* —x? [-a,a] [0,a] I
I I
1 1
I _ I_,ooj |
I Ia2 2 (-a,2) a I
I I
| VX —d® (-00,-a] U [a,00) [0,00) |
I I
I 1 I
| Ixz_az (-OO,—a)U(a,OO) (O’OO) |
I I
| a*,(a>0,ax A) (-00,00) (0,0) |
I ex (-o0,0) (0,0) I
I I
| log, x (0,00) (-0,00) |
I (a>0, a;tl) I
| I x| (-o0,00) [0,0) |
I [x] (-o0,00) YA I
I {x}=x]x] (~o0,00) [0.A) I
I sin x (-00,00) [-1.1] I
I COS X (-00,00) [-1,1] |
I T I
| tan x R—- (2n+1)5.neZ (-00,00) |
I I
I cosec x R—{nn:neZ} (-o0,-1U1,0) I
I I
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MATHEMATICS FUNCTIONS

Function Domain Range
sec x R—{(2n+l)g:neZ} (o0 -1 U1, 0)
cot x R—{nn:neZ| (-00,00)

T
Sin”'x [-1.1] {_5’5}
Cos™'x [-1.1] [0, 7]
Tan'x (o0, 0) _%’%J
Cosec™'x (—o0,—1]U[1,0) _—g,O) U(O’g}
Sec''x (o0, 1] [L0) OQUG”}
Cot™'x (o0, 00) 0,7)
a cosx + b sinx (-00,00) [W a+b2}

If f(x) is a function such that f(x+y)=f(x)f(y), then f(x)=k*.
If f(x) is function such that f(x+y)=f(x)+f(y), then f(x)=kx

If f(x) is function such that f(xy)=f(x)+f(y),then f(x)=klog, x(a=1,a>0)

=]

1 1
If f(x) is a polynomial function such that f(x)+ f(;j = f(X)f(;j then f(x)=1%x".

kK*+k™*
I f(x) is a function such that f(x+y)+f(x—y)=2f(x)f(y), then f(x)= +T
TEACHING TASK
1. If f : A —>Bis a function then
A)f(A)=B B)f(A) = B C)f(A) B D)Bcf(A)
2.  Iffand g are functions such that fog is onto then
A)fis onto B)g isonto C) gofis onto D) Neither f nor g is onto

3. If f: A — Bis surjective then
A) no two elements of A have the same image in B
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MATHEMATICS FUNCTIONS

! B) Every element in A has an image in B
C) every element of B has at least one pre-image in A
D) Aand B are finite non empty sets

4. If f:4—> B isabijection then /"of =

A) fof " B) f C) D) 1,
5. If f:4— B isaconstant function which is onto then B is
A) asingleton set B) anull set C) an infinite set D) afinite set

1 1
6. The function y = f(x) such that f(x+;j =x’ +?
A)2-x? B)x%-2 C)x2+4 D) 4x2-2

7. f, h arerelations from Ato Bwhere A={a,b,c,d},B={s,t,u} defined as
fla)=t, f(b)=s, f(c)=s, f(d)= u,h(a) =s,h(b)=t,h(c)=s h(a)=u,h(d)=u
the which of the following is true
A) f, h are functions B) f is afunction, but % is not a function

C) h is afunction, but f is nota function D) neither f nor , is a function
8. The number of relations from A={1,2,3} to B = {4,6,8,10} is

A) 43 B) 27 C) 2% D) 3¢

9. The number of functions that can be defined from A={-1,0,1} to B={2,7,8,9} is
A) 24 B) 12 C) 81 D) 64

10. The number of relations from A={2,6} to B={1,3,5,7} that are not functions from Ato B is
A) 240 B) 16 C) 128 D) 200

11.  The number of one-one functions that can be defined fromA= {1,2,3} to B = {a,e,io,u} is
A) 3° B) 5° C) °p, D) 5!

12. The number of possible many to one functions from A= {6, 36} to B={1, 2, 3,4, 5} is
A) 32 B) 25 C)5 D) 20

13. IfA= {1,8,1 1,14,25} then the condition to define a surjection from Ato B is
A)n(A) +n(B) =20 B) n(A) <n(B) C)nB) <5 D)n(B)=10

14. IfB = {1,2,3} and A= {4,5,6,7,8} then the number of surjections from Ato B is
A) 81 B) 64 C) 48 D) 150

15. The number of surjections that can be defined from A = {1,2,8,9} toB = {3,4,5,10} is
A) 44 B) 42 C) 24 D) 18

16. The number of non-surjective mappings that can be defined from A = {1,4,9,16} to B
={2,8,16,32,64} is

A) 1024 B) 20 C) 505 D) 625
17. IfA={11,12,13,14}and B = {6,8,9,10} then the number of bijections defined from Ato B
is
A) 256 B) 24 C) 16 D) 64
18. The number of non-bijective mappings possible from A = {1,2,3} to B={4, 5}is
A)9 B) 8 C)12 D)6
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I
| 19.

I
20.

21.

22,

23.

24.

25.

N

6.

27.

28.

29.

30.

3.

32.

The number of constant functions possible from R to B = {2,4,6,8,....24} is

A) 24 B) 12 C)8 D)6

A constant function f : A — B will be onto if

A)n(A) =n(B) B)n (A) =1 C)n(B)=1 D) n(A) > n(B)
LetA={1,2,3,},B={a, b, c}and If f={(1,a),(2,b),(3,c)}, g={1,b),(2,a),(3,b)}, h={(1,b)(2,c),(3,a)}
then

A) gand h are injections B) f and h are injections

C) fand g injections D) f,g and h are injections

f:( z ﬂJ—>(—oo,oo) defined by f(x)=1+3x is

22

A) one-one but not onto B) onto but not one-one

C) neither one - one nor onto D) bijective

f:R— R defined by f(x) = cos (2x + 3) is

A) injective only B) surjective only C) bijective D) neither injective nor surjective
0if xisodd

f:N - A4 Where A={0,1} defined by /(x)= Lif xis even” ThENTis

A) one - one, onto B) one-one, into

C) many-one, onto D) many-one, into
On the set of all integers defined as f : Z— Z such that f(x) =[x] then it is

A) not a function B)many-to-one function C) into function D) identity function

If f(x) =2x + 1 and g (x) = x2 + 1 then go(fof)(B) =
A) 112 B) 122 C)12 D) 124

If f(x)=§,g(X)=\/; and (gO\/7)(16)=

A)2 B) 1 C) % D) 4
If f(x) = 1, x is rational
=0, x is irrational then (fof) (ﬁ):

1

A)0 B) 1 C) 5 D) /5
Kx
Let f(x)= 1 (x #—1) then the value of K for which (fof )(x)=x is
A) 1 B) _ C)2 D) 2
3 a+1
If: R— R,g:R— R aredefined by f(x)=4x-1g(x)=x"+2, then (gof) )
A) 43 B) 345 C)a’+2 D) a* -1
2x+1
If #:R— R is defined byf(x)=xT then /' (x)=
A3x—1 B x-3 c 2x -1 b x—4
)" ) )73 )73

The function f : (0,00) — (—o0,0) is defined by f(x) = log, x then f-' (x) =
A) 3" B) 3~ C) -3 D) -3x*
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I I
133, If f(x) = 513 then [ (x) = |
I I
| 13—-logx —13+logx S5+logx S5—logx |
| 5 B) 5 9 D)3 |
134. If f(x) =3x-1and g(x) =5x + 6 then (g'of") (2)= I
I A)10 B) -1 C) 11 D) 12 I
6
I35. 1) = =~ then £ (x) = I
I A x+6 B 7x+9 c 9x-6 D 9x—-6 I
| )7x+9 ) 5x+6 ) -T7x+9 ) —-T7x+5 |
I36. If f from Rinto R defined by f(x)=x’—1,then /7' {-2,0,7} = I
I A){-1,1,2} B){0, 1,2} C) {£1, 2} D) {0, £2} I
137. f:R—>Risdefined by f(x) = x2+ 4 then f-1(13)= I
I I
| A) {~33} B) {~2,2} C) {-L1} D) {0,4} |
I I
1 .
I38. If f:[L,00) —>[2,0) is given by f(x):x—I-—thenf ()= I
I [, L2 I
-4 X x—Nx -4

| XHvx -« [ |
| A) 5 B) 1+ 2 . D) x++/x* -4 |
I n/2 zf n is even I
I39. If f:{1,2,3,....} > {0,£1,£2,...} is defined by f(n)= ,fn is odd then I
I £ (~100)is I
I A) 100 B) 199 C) 201 D) 200 I
I Sx+3) I
40. If f(x)=2xth

I (x) en F(x— ) I
I 1 I
I A) f(x) B) ) C) f(4) D) f(2) I
|M. If f:R—> R isdefinedby f(x)=x"—3x+2,then f(x’~3x-2)= |
I I

A) x*+1 B) x*—3x+2

I I
I C) x* —6x° +2x% +21x+12 D) x*+2x+2 I
|142. If f(x) =cos[7z2] x+cos[—7z2]x where [x] is the step function, then |
I I
| A) £(0)=1 B) f(7/4)=2 C) f(x/2)=-1 D) f(7)=1 |
I43. If f(x+y)=/(x)f(y) and f(5)=32 then f(7)= I
| A)35 B) 36 C)7/5 D) 128 |
I 1 1 I
|44. If f(x) is a polynomial in x (>0) satisfying the equation f(x) + f[;j = f(x)f[;j andf(2) =9, |
I - I
I then (3) I
I I
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I
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

A) 26 B) 27 C) 28 D) 29
If f:R— R iscontinuous suchthat f(x+y)=f(x)+f(y),VxeR, yeR and
f(1) = 2 then f(100) =

A) 100 B) 50 C) 200 D)0

If f(n+1)="f(n)forall heN, f(7)=5 then f(35)=

A) 25 B) 49 C)35 D)5

If f(x) is a function such that f(xy)=f(x)+f(») and f(2)=1then f(x)=
A) x* B) ¢ C) log, x D) log, 2

If f={(a,0),(6.-2).(c.3)}, g = {(a,~2),(b,0),(c,])} then é =

A) {(a,-1),(,-2.(c,4)}  B) {(a.3).0.-2.c.2}  C) {(a,0).(c,3)} D) does not exist

f+g
If f(x)=x+1and g(x) =x2+ 1then (0)=
g

A)1 B) 2 C)4 D) 1/4
If f(x)=2x—-1,g(x)=x,then (3f-2g)(x)=
A) 5x—x+9 B) 6x-5x" -4 C) 2x-x*-3 D) 6x-2x*-3

1+1nx
If f(x) = —7—then f(2008) =

X
A) 20 B)7 C) 2008 D) 100
If f(x) = x?+1, x<0

= 2x-1, 0<x<5

4x+3, x> 5 then

/(1)
A)28 B) 36 C) 26 D) 34
If f(x) = sin (log x) then f(xy) + f(;] -2f(x) cos (logy) =
A) cos (logx) B) sin (logy) C) cos (log (xy)) D)0

1

The domain of f(x) = m is
A) (—0,4) B) (-2.,3) C) (4,) D) (-o0,-2)(2,0)
The domain of f(x)= ,/25-2 is
A) (—o0,-5) B) (5,00) C) [-5,5] D) [~ o0,0]

]
log(4—x) '°

A) [2,0) B) (—o0,4) C) [2.3)u(3.4) D) [3,0)

The domain of f(x)= VX—2+
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I I
I57. The domain of f(x) = cot % is I
I A) (= o0,00) B)R-fm:inez} C)R-Bnrinez) D) (0,%0) I
I 1 I
I 58. The domain of f(x) = J 12540 is I
I A)(1,9) B) (1) C) (~o0,00) D) (0,00) I
I 1 I
|59. The domain of f(x) = |x|+x is |
I I
I A) (~0,0) B) (0,50) C) (~o0,1) D) (-2,-A) I
| | |
I 60. The domain of f(x)= log|x| is I
I A) R - {0} B) R - {0,1} C)R-{1,0, 1} D) (—o0,00) I
I 61. if f(x)= (1—x)% and g(x) = In (x) then the domain of (gof) (x) is I
I I
| A (=2 B) (-1,1) C) (-] D) (—o0,) |
I I
I 62. The value of x for which the function > s is not defined I
I A) log, 5 B) log,2 C) log,2 D) log,5 I
| | |
I63. The range of f(x) = 5 3e0say I
| 3, L, 11 I
I A)[0,1] B) |- )| D) g5 I
|64. Therange of f(x) =6sinx+8cosx+3is |
I A)[6,8] B) [6,13] C)[-7.13] D) [3.6] I
I65 The range of f(x) = is |
| 90 0TI = ¥ +4x+29 |
| A (o) B) (0,%0) C) [5,) D) (0,5) |
|66. The range of f(x)= sin"' x-cos™' x is I
I 3 n T I
L A B) |~ C) |5y D) [- 7,7] |
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
I I

14 This section contains certain number of questions. Each question contains Statement — 1

(Assertion) and Statement — 2 (Reason). Each question has 4 choices (4), (B), (C) and (D) out of

which ONLY ONE is correct Choose the correct option.
2
) x =4

67. Assertion (A): f(x)= 5 and g(x)=x+2 are equal

Reason (R): Two functions f and g are said to be equal if their domains, ranges are equal
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68.

69

and f(x)=g(x)Vx edomain

A) Both Aand R are true and R is the correct explanation of A
B) Both A and R are true and R is not correct explanation of A
C)Ais true but R is false D) Ais false but R is true

The function f: R — R is defined by f(x) = 3~ then observe the following statements.

I: fis1-1 ll:fisonto lI: fis a decreasing funtion out these, true statemtents are
A)onlyl, I B) only I, 111 C)onlyl, I D)l lland Il
If f(x) and g(x) are two functions such that f(x) +g(x) =e* and f(x)-g(x) = e then

I: f(x) is an even function Il: g(x) is an odd function

lll: both f(x) and g(x) are neither even nor odd

A) land Il are true B) only lis true C)only Il sitrue D) only Il is true

70.

Match the following
¢

This section contains Matrix-Match Type questions. Each question contains statements given

in two columns which have to be matched. Statements (4, B, C, D) in Column—I have to be matched
with statements (p, q, v, ) in Column—II. The answers to these questions have to be appropriately
bubbled as illustrated in the following example.

If the correct matches are A-p,A-s,B-r,B-r,C-p,C-q and D-s,then the correct bubbled 4*4 matrix

should be as follows:
List - | List - Il
i)If f:4A— B and g:B — C are two functions a) g is necessarily onto
gof is 1-1 function then funtion

ii)if f:4— B and g:B — C aretwo functions b) 3*
gof is onto function then

i) £:R—> R", f(x)=3<then f'(x) = c)log;

iv) f:R" — R, f(x)=log; then f'(x) = d) f is necessarily 1-1
e) g is necessarily 1-1

A) i-g,ii-a,iii-b,iv-c B) i-d,ii-a,jii-c,iv-b

C) i-e,ii-a,iii-c,iv-b D) i-b,ii-c,iii-a,iv-d,

LEARNER’S TASK

«31i» BEGINNERS (Level-1) «HI»

I. MCQs with single correct answer

1.

2.

(o

4.

If f(x)=ax+p and fz{(l,l), (2,3), (3,5), (4,7)} then the values of a, S are

A)2, -1 B)-2, 1 C) 3, -1 D) -2, -1

The number of one-one functions that can be defined from A = {4,8,1 2,1 6} to B is 5040, then n(B)=
A7 B) 8 C)9 D) 10

The number of injections that are possible from A to itself is 720, then n (A) =

A)5 B) 6 C)7 D)8

The total number of function from A to itself is 256, then n(A) =

A)2 B)3 C)4 D)5
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I
| 5. The number of injections possible fromA= {1,3,5,6} to B= {2,8,11} is |
I A)8 B) 64 C) 212 D) 0 I
I I
| 6. The number of possible surjection from A= {1,2,3,...n} toB= {1,2} (where n > B)is 62, then |
I n= I
| A)5 B) 6 C)7 D)8 |
I 7. If n (A) = 4 and n(B) = 6, then the number of surjections from Ato B is I
| A) 45 B) 6* C)o0 D) 24 |
| 8. Ifn(A)=3and n(B) =5 then the number of non-injective mappings possible from B to Ais |
I A) 125 B) 243 C)15 D) 90 I
| 9. The number of non-bijective mappings that can be defined from A= {1,2,7} toitselfis |
I A) 21 B)27 C)6 D)9 I
| 10. If n(A) =5, n(B) =3 then the number of bijections from Ato B is |
| A) 15 B) 125 C) 243 D)0 |
| 1.  Aconstant function f : A — B will be one-one if |
I A)n (A) = n(B) B) n(A) = 1 C)n(B)=1 D) n (A) <n (B) I
I 12. Let A=[-1,1]= B then which of the following function from A to B is bijective function I
IENICESS B) ()= C) h(x)=x* D) k(x)=sin™* |
| 13. f R — R such that f(x) = e* then fis |
I A) only one-one B)onlyinto  C)one-one into D) not a function I
| 14. If f(x) = x, g(x) = 2x? + 1 and h(x) = x +1 then (hogof) (x) = |
| A)x2+2 B) 2x2+1 C) x2+1 D) 2(x?+1) |
I 156. If f:R—>R,g:R R are defined by f(x) =x2, g(x) = cos x then (gof) (x) = I
| A) cos 2x B) x? cos x C) cos x? D) cos? x? |
| 16. |If £ (—o0,00) = (—o0,0) is defined by f(x) = 5x-6 thenf'(x)= |
I ’ I
| x+5 x—=35 x—6 x+6 |
| A) ¢ B) 6 C) 5 D) 5 |
I 17. If £:(0,00)— (0, )is defined by f(x) = x2 then f1(x) = I
I 1 ) I
I A) Jx B) /¢ C) x D) /¢ I
| 18. Iff(x)=2+x® thenf'(x)= |
L AR B) {x-2 C) Yx—2 D) ¥/x+2 |
| e +e , , |
| 19. If f(x)= then the inverse of f(x) is |
I I
I A) Ioge(x+ V' + 1) B) log, /x* +1 I
I C) |Oge(x+\/x2—l) D) |Oge(x—\/x2—1) I
I 20. If f:R—>R" then f(x)=(1/3)",then f™'(x)= I
I 1.(1/3)" 2.3 3. log, ; x 4.1og, (1/3) I
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| |
121, If f(x)=x"+5x"+1,then f(1/x)= |
| |
| 2 4 |
| A) f)E:C) B) f)gc) C) x f(x) D) x f(x) |
| |
I f(n)—f(?j+f(0) I
| o« _ |
I22. f(x)=sinx and g(x) =secx then g(n)+g(0)+g(§j I
| 1 1 |
I A S B) 1 C)2 D) 5 I
123. If f(x)=3x+1,g(x)=x"+2, then (f+g)(0)—fg(0)= |
| |
N B) > C)3 D) 1 |
L 2 :
124. If f(x)=x",g(x)=x"-5x+6 then g(2)+g(3)+g(0)-f(0)-f(1)-/(-2) |
I A)2 B) 6/5 C) 5/6 D) 1 I
125. If f(x) is apolynomial in x(>0) satisfying the equation f (x)+ /' (1/x)= 1 (x).f(1/x) |
I and f(2)=-7,then f(3)= I
I A) —26 B) —27 C) —28 D) —29 I
| 1 1 |
|26. If f(x)is a polynomial function such that f(x)f(;j = f(x)"rf(;j and |
| |
I f(3)=-80 then f(x)= I
L A B) x* -1 C) 1-x* D) —1-x* |
I27. If f(x)=3x+1,g(x)=x"+2, then %(0): I
I A) x B) 1 C)3 D) 3/2 I
| ) ) 2(2)+2(3)+2(0) |
|28. Iff(x)zx ,g(x):x —5x+46 then f(0)+f(1 +f(_2) |
I A)2 B) 1 C) 5/6 D) 6/5 I
I29. If £(x)=2"then £(0),7(1),/(2)....... arein }
| A)AP B) G.P. C)H.P D)A.GP |
|30. The domain of f(x)=tan 2xis |
| |
| A) (—o0,00 B) R- @n+1)Enez |
A ) {lo-ignez] |
| . |
| C) R—{(2n+1)z-nez} D)R-{m:ineZ} |
| |
|31. The domain of f(x)=log |x—2| is |
A ) B) %)  C) (-02)u(2,) D) (~o0,) |
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[32.  The domain of f(x) =xlis
L AR B)Z c)a D){0.1,.2,3,..}
1
33. The domain of f(x)= VX—2+———s
log(5—x)
A) [2,0) B) [2,5] C) [2,4)u(4,5) D) (~,2)
_ x*=5x-16
34. The domain of f(x)= ———— is
X —x—-6
A)R- {23} B)R-{2-3} C)R-{-23} D) R - {2,-3}
_ 343
35. The domain of f(x) = 33 is

The domain of f(x) = |x—2|—|x—5| is

A)R-(2,5) B)R - {0} C) (0,0)
x+2 (xS—l)
Let /1R — R bedefinedby 7 ¥~ (<22 D) on the value of f(—1.75)+f(0.5)
2—-x  (x21)
+f(1.5) is
A)O B) 2 C) 1
xX+2 (xS—l)

Let f:R— R be fined by f(x):

F(=1)+f£(0)+£(1) is

. then the value of

A)O B) 1 C) 2 D) -1
39. If f(x)=3"—1,for -1<x<0
= tan(x/2),for 0<x <z
= 7, forz<x<é6
then f(-1)+/(z/6)+f(5)=
27 27 97
—-3 —++/13 ——4/3
A)0 B) 3 3 C) 3 5 NE)
0. 1 £()=220 an6% 1 fhen f(tan®) =
1-3x> 3
A)3tan g B)tan 3¢9 C) tan’ @ D) tan* 6
4. 1f(x) = Sin([ 7* ]x)+sin([ 7" ]x) then f@ =
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I A) -1 B) 1 C)0 D) 2
g(2)+2(3)+2(0)
42. IfIf f(x)=x",g(x)=x"—-5x+6 then 70+ /()47 (2)
A)2 B) 1 C) 5/6 D) 6/5
«Bi» ACHIEVERS (Level-1l) e<«BR0E»
Solve the following
1 If f:R— R,g:R— R aredefind by f(x) =4x-1 and g(x) = x*+2 then find

2.

g

4.

@

6.

a+l1

(i) (gof) (x) ii)(gof)( 4 j iii) (FOf) iv) (go(fof))(0)
Iff = {(1,2),(2, -3), (3, )} then find ) 2f i) 2+f i) ? iv),/f

sin’ x +cos* x

If f(x) = then show that f(2015)=1.

cos’ x+sin* x

e —1
Determine whether the function f(x) = x[mj is even or odd.

1

If f(x) = cos (logx) then show that ./ IIIf I?I_%I‘f Logt/ I;IIzo

If A={0, =
_{ ’6’

SN

<11 EXPLORERS ( Level -1il)

ASSERTION AND REASON

1

2

14

«His

This section contains certain number of questions. Each question contains Statement — 1
(Assertion) and Statement — 2 (Reason). Each question has 4 choices (4), (B), (C) and (D) out of
which ONLY ONE is correct Choose the correct option.

A: f(x)=log(x—2)+log(x—3)and g(x)=1log(x—2)log(x—-3) then f(x)=g(x)

R: Two functions f(x)andg(x) are said to be equal if they aredefined on the same

domain A and the codomain Bas f(x)=g(x)Vxe 4

A) Both Aand R are true and R is the correct explanation of A

B) Both A and R are true but R is not correct explanation of A

C)Ais true but R is false D) Ais false but R is true
A : f(x) = 1+x?is a 1-1 function from p* 5 R

R : Every strictly monotonic function is a 1-1 function.

A) Both Aand R are true and R is the correct explanation of A

B) Both A and R are true but R is not correct explanation of A

C)Ais true but R is false D) Ais false but R is true

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T A . |
) }and f: 4 — B f(x)=cosx is surjection then find B. |
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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x+1
3. A:f(x)= ;,X # | then (fofofofof)(x) = f(x)

ax+b

R: Iff(x) = then (fofof..... (odd no of times))(x) = f(x)

cx+d
A) Both Aand R are true and R is the correct explanation of A
B) Both A and R are true but R is not correct explanation of A
C)Ais true but R is false D) Ais false but R is true
4. | :Every function must be either even or odd function

Il: The function f(x) = log (x +x7 + 1) is an odd function

A)only lis true B) only Il is true
C) both | & Il are true D) neither I nor Il are true

5. I:1f f:A— B is bijection then only f has inverse function

Il : the inverse function f:R* — R*defined by f(x)=x2is S ) =+x
A)only lis true B) only Il is true

MATCH THE FOLLOWING

14

This section contains Matrix-Match Type questions. Each question contains statements given

in two columns which have to be matched. Statements (A, B, C, D) in Column—I have to be matched
with statements (p, q, 1, s) in Column—II. The answers to these questions have to be appropriately
bubbled as illustrated in the following example.

If the correct matches are A-p,A-s,B-r,B-r,C-p, C-q and D-s,then the correct bubbled 4*4 matrix

x+4, forx<-4
3x+2, forx <x<4

should be as follows:

6. List - | List - 11
i) The number of relations from a)15
A={1,3,5}toB ={a,b,c}is
i) The number of 1-1 functions b) 512
fromAto Ais 720 then n(A)

iii) The number of constant functions c)1

that can be defined

iv) The number of identity functions d) 14

onthe setA={1,2,3,4,5,6}

A)i-c,ii-e,iii-a,iv-d, B) i-c,ii-a,iii-e,iv-d

C)i-c,ii-b,jii-a,iv-d D) i-c,ii-e,iii-a,iv-b
7. If f/:R— R is defined by f(x)=

then the correct matching

x—4, forx>4
List - | List -1l
i) f(-5) +f(-D) a) 14
if) f(|f(-8)1) = b) 4
i) f[f(-7)+f(C)] c)-1
iv) f[f(f(f(0)))]+1 d)-1
e)1
f)0
A)i-c,ii-fiii-b,iv-e B)i-c,ii-d,iii-b,iv-f C)i-d,ii-c,iii-b,iv-a D)i-d,ii-e,iii-b,iv-c
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1.

2.

3.

s

5.

<FHEs RESEARCHERS ( Level -1V) <M
I MCQs with single correct answer

To have inverse for the function f, f should be (E-98)

A) one-one B) onto C) one-one and onto D) Identity function

If n>2 then the number of surjections that can be defined from {1,2,3,....n} onto {1, 2} is
(EAM-92)

A)p2-n B) n? C)2n D)2" -2

n(A4)=3,n(B) =2 then the number of surjections from Ato B (EAM-94)

A)3 B) 6 C)8 D)9

The number of bijection from the set A to itself when A contains 106 elements is
(EAM-93)

A) 106 B) 1062 C) 106! D) 2%

f:Z—>Zand f(x)=x"then [ is (EAM-95)
A) bijection B) injection C) surijection D) not bijection

6.

7.

8.

10.

1.

12.

13.

14.

f:R— R isdefinedas f(x)=3" then which of the following is correct ~ (EAM-01)

[) f isone-one Il) f isonto [l1) £ is aincreasing function

A) L, Il only B) I, [l only C) 1, lllonly D)L ILIN

If R R, [(x)=3x-2then (Jof )(x)+2= (EAM-99)

A) f(x) B)2f(x) C) 3f(x) D) —f(x)

A) x* + Sinx B) 2 sinx C) Sin*x D) Sinx’

If £:R* — R suchthat f(x)=log,x then /™' (x)= (EAM-97)

A) log 10 B) 5+ C) 3+ D) 3!/

SO =Ln=1= f(n+1)=2f(n)+1 then f(n) = (EAM-92)

A) 2+t B) 2~ C)2"-1 D) 2" -1

2 1 8
f(a)=logI£j,0<a<2 then EfI4+aa2 j = (EAM-96)
1

A) f(a) B) 2/(a) C) Ef (a) D) —f(a)

f:R—R isdefinedas f(x)=2x+|x| then f(3x)— f(~x)—4x= (EAM-97)

A) f(x) B) —/(x) C) f(=x) D) 2/(x)

If f:[2,3] — R is defined by f(x) = x? +3x-2, then the range of f(x) is contained in the interval
(EAM-2009)

A)1,12] B)[12, 34] C) [35,50] D) [-12,12]

] _ 2x-1 YeR
Domain of f(x)——x3 A +3x 5 X (EAM-2009)
A)R-{0} B) R-{0,1,3} C)R-{0,-1,-3} D)R-{0,-1,-3,1/2}

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I9.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
f:R—>R, g:R—>Rand f(x)=Sinx g(x)=x*then fog(x)= (EAM-99) I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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l'15.  The no.of subsets of {1,2,3,
A)324 B)396

16. [ :[-6,6] — R defined by f(x) = x2-3 for x R then(fofof)(-1) +(fOfOf)(0)+(fOfOf)(1)=

C)496

9} containing at least one odd numberis  (EAM 2009)

D)512

I
I I
I I
I (EAM-2008) I
| A) f(442) B)f(3v2) C)f(2v2) D) f(\2) |
I 17.  f:R— Risafunction defined by f(x) = 10x - 7. If g=F" then g(x) = (EAM-92) I
| A 1 5 1 c x+7 5 x—7 |
| ox—7 ) 10x+7 )70 T |
I I
I I
| KEY |
I I
| ®® TEACHING TASK : |
| 1C 2A 3C 4D 5A 6B 7B 8C 9D 10A I
| 11.C 12.C 13.C 14D 15C 16.D 17B 18B 19B 20.C I
| 21B 22A 23D 24C 25D 26B 27.C 28B 29B 30.C I
| 31A 32A 33B 34A 35D 36A 37A 38A 39.C 40.C I
| 41.C 42.C 43D 44.C 45C 46D 47.C 48.C 49B 50D I
I 51.B 52B 53D 54D 55C 56.C 57.A 58C 59B 60.C I
| 61.D0 62A 63D 64C 65.C 66B 67.D 68.C 69.A 70B I
I I
| ®d LEARNER’S TASK : |
| O BEGINNERS : I
I 1{A 2D 3B 4C 5D 6B  7C 8B 9A 10D |
| 11B 12D 13.C 14D 15C 16D 17A 18C 19.C 20.C |
| 21A 22A 23D 24D 25A 26.C 27.D 28D 29B 30.B |
| 31.C 32D 33.C 34C 35B 36D 37.C 38B 39.D 40B |
| 41B 42D |
I O ACHIEVERS: I
| 1) i) 16x2 -8x+3 ii) a2+2 iii) 16x-5 iv) 27 |
| 2) I) {(114)1(21_6)1 (37_2)} II) {(1’4)1 (2’_1 )1 (311) |
I iii) {(1,4), (2,9), (3,1)} iv) {(1,y2)} I
I _ \F 1 1 I
| 4. Even function 6.B= Y f |
| O EXPLORERS:1B 2A 3B 4B 5C 6C 7A |
| O RESEARCHERS: |
| 1C 2D 3B 4C 5D 6C 7C 8D 9D 10.C |
| 1A 12D 13B 14C 15C 16A 17.C |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
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