FUNCTIONS

The function f: N — {l} — N, defined by
f(n) = the highest prime factor of n, is :

(1) both one-one and onto

(2) one-one only

(3) onto only

(4) neither one-one nor onto
-1 -5
Let f:R—{?}—Hl and g:R—{?}—yR

2x+3 [x|+1
and = )
2x+1 g(x) 2x+5

be defined as f(x)=
Then the domain of the function fog is :

5
s

(2)R

?
or ]

242x,-1£x<0
Iff(x}:

1-X 0<x<3
3
g(x)=

(D (0, 1] (2) [0, 3)
(3)[0, 1] @ [0, 1)

Let the set C ={{x,y}|x2 -2¥=2023,x,y € N} ,

-x,-3<x<0 )
{ , then range of (fog(x)) is

x, 0<x<1

Then 3" (x+y) isequal to

(x.y)eC
Let A= {1, 2, 3,....7} and let P(A) denote the
power set of A. If the number of functions

f:A—>P(A) such that aef(a),VaeA ism",

mand neN and m is least, then m + n is equal

to

10.
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_4x+3 2

_ﬁx—4’x¢§ and (fof) (x) = g(x),

If f(x)

where g: R - {%} - R—{%}, then (gogog) (4)

is equal to

19 19
s S e
()20 ()20

If the function f:(—o0,~1]—(a,b] defined by

(3)-4 (4)4

3 -
f(x)=e* ' is one-one and onto, then the

distance of the point P(2b + 4, a + 2) from the

linex +e’y=4is:

(1) 2v/1+¢° (2) Al1+e’
(3) 3J1+e¢* (4) y1+e°
Let f: R > R and g : R > R be defined as
log, x : x>0
fix) = i and
e : x<0
X i xZ0 ;
gx)=< . Then, gof : R—> Riis:
¢ i x=0

(1) one-one but not onto

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

(4) both one-one and onto

If the domain of the function

Vx?-25 i
W+ I(ng{x + 2}( — ]5}

f(x)=
is (—o0, o) W [B, o), then o + |33 is equal to :
(1) 140 (2) 175

(3) 150 (4) 125

voy _ | —a if —a <x<0
Lctj(x)—{era if <x<a

where a > 0 and g(x) = (f]x|) — | /(x)|)/2.
Then the function g : [ —a, a] > [ —a, a] is
(1) neither one-one nor onto.

(2) both one-one and onto.

(3) one-one.

(4) onto




FUNCTIONS

11.

12.

13.

14,

15.

Let A= {(x,y):2x+3y =23, x,y € N} and
B = {x :(x, y) € A}. Then the number of one-one
functions from Ato Bisequalto .

If a function f satisfies f(m + n) = f{m) + fin)
for all m, n € N and f(1) = 1, then the largest

natural number A such that

2022
Y f(r+k)<(2022)" is equal to :

k=1

Let f, g : R — R be defined as : f(x) = |x - 1]

e, x=20

x+1l, x=0

. Then the function

and g(x) ={

f(g(x)) is

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

(3) both one-one and onto.

(4) onto but not one-one.

Consider the function f : R — R defined by

fix) = E—x? . If the composition of
A1+ 9%

10
f(fofofo.o f)(x)= =i E

e
10times I +9ax

value of V3o +1 isequalto .....
LetA={1,3,7,9,11} and B={2,4,5,7, 8, 10, 12}.

then the

Then the total number of one-one maps
f: A— B, suchthat f(1)+f(3)=14,is:

(1) 180

(2) 120

(3) 480

(4) 240

16.

17.

18.

190

IfS={a e R:|2a- 1| =3[a]+2{a}}, where [t]
denotes the greatest integer less than or equal to

t and {t} represents the fractional part of t, then
72 a is equal to

ass

! bea function defined on R.

Let f(x)=
7 —sin 5x

Then the range of the function f(x) is equal to:

rly
1)|==
.8 5.1
P
{2] = e
L7 6]
(3) l,l
7
& i
4) ==
( L8 6
2 +2x-15
The function f(x)=————, x e Ris
X —4x+9

(1) both one-one and onto.

(2) onto but not one-one.

(3) neither one-one nor onto.

(4) one-one but not onto.

Let [t] be the greatest integer less than or equal to t.
Let A be the set of all prime factors of 2310 and

f: A — Z be the function f(x) = [|0g1[x: {"_JD} A
. 5

The number of one-to-one functions from A to
the range of fis :

(1)20

(2) 120

(3) 25

(4) 24
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SOLUTIONS

Sol.

Sol.

Sol.

Ans. (4)

f:N-{1} >N

f(n) = The highest prime factor of n.
f(2)y=2

f4)=2

=» many one

4 is not image of any element
= into

Hence many one and into
Neither one-one nor onto.
Ans. (1)

f{x)=2K+3rx;¢ |

X+l 2

x|+l -
B = x5 2
Domain of f{g(x))
2g(x)+3
f =
(g(x)) Tl
5 [x|+1 1
_;ﬁ ——

X #——and
it LA

XER—{—%} and x eR

5
.. Domain will be R _{_5}

Ans. (3)
2+2g(x) ,
fle) =1, _gx)
3

—-1<g(x)<0 ... (1)
0<g(x)<3 ...(2)

By(l) xed¢

And by (2) x €[-3,0] and x €[0,1]
y = f(x)
(-3,3)
(1, 1)

.

A

1

o3 X y = f(g(x))
] o

.

-3 0

Range of f(g(x)) is [0, 1]

Sol.

Sol.

Sol.

Sol.

Ans. (46)
x*—-2Y=2023

= =81

Y (x+y)=46.

(x.y)eC
Ans. (44)
f: A—P(A)
aef(a)
That means “a’ will connect with subset which
contain element ‘a’.
Total options for 1 will be 2°. (Because 2°
subsets contains 1)
Similarly, for every other element
Hence, total is 2° x 2°x 20x 2°x 2°x 26x 26 = 2%
Ans. 2 +42=44
Ans. (4)
¢ [x) el 4x+3
6x—4

4(:¢x_+3_

g(x]= 63—4)-'- =34x=x
4x+3 34
6[6:(-4]_4
g(x)=xg(g(2(4)))=4
Ans. (1)

f(X}I - ex"—)nl

f'(x)=e¥ " (3x2 -3)

=& 3(x-1)(x+1)
For f'(x)>0
<. f(x) is increasing function
sa=e” =0=f(—0)
b=e""" =¢’ =f(-1)
P(2b+4,a+2)
. P(2¢’+4,2)

P

d

X+e’y=4

d={2e3+4)+2e'3~4 il

l+e™®
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8.

Sol.

Sol.

10.

Sol.

Ans. (2)
[, fx) 20
B(fx) {e"’“,f’(x}<0
e (==0]
g(f(x)) = 1 ¢"*,(0,1)
lnx,[l,w)

Graph of g(f(x))
g(f(x)) = Many one into
Ans. (3)

{;‘"_—;ff+ log,, (x* +2x —15)

Domain : x>~ 2520 = x € (—0, -5] U [5, ®)
4-x*#0=>x2{=2,2)

X+2x-15>0= (x+5)(x-3)>0

=X € (—0,-5) v (3, %)

f(x)=

X € (=, =5) U5, x)

G==5:f=5

s+ Bi=150

Ans. (1)

y = f(x)
2a}7-
a

e 0 a
_a.

y = flx|

11.

Sol,

12.

Sol.

y = [f(x)|
2a

| -‘-]
=]

4
L

d

_ (x| f(x)|
2

—a 0‘

g(x)

-
a

Ans. (24)
2x +3y=23
x=1 y=17
x=4 y
x=7 y
x=10 vy
A B
1
4
T

nn
— L2 Ln

Il

(1,7)

(4,5)

(7, 3)

(10, 1) 10

The number of one-one functions from A to B
is equal to 4!

Ans. (1010)

f(m + n) = f(m) + f(n)
= f{x) =kx
=f(l)=1

=k=1

f(x)=x

Now

2022

> f(h+k)<(2022)°

k=I
2022

= Y (A+k)<(2022)°
k=1

2022x2023

= 2022 + <(2022)

202
:>:‘..£2022—%

= L <1010.5
... largest natural no. A is 1010.




13.

Sol.

14.

Sol.

15.

Sol.

FUNCTIONS

Ans. (1)
f(g(x) = |g(x) - 1|

[ e"‘-1| x=0
fog
x+1-1] x<0
[e* 1 x20
fo
g_ -Xx X=
Ans. (1024)
e 2
J1+9£2(x)  V1+9x% +9.2%x3
3 2 .
£(F(F())) = 2xFW‘ _ -
\l“"“*fzﬂz“" J1+9x2(142° +2%)
1+9x°
.. By observation
a=1+22+2%+. . +218 = [(2) _IJ 220
S :

3a+1=2% 5 3a+1=2" =[ 1024

Ans. (4)

2
/[ 12 4
5
7
10 8

A={1,3,7911)
B={2,4,5,7,8, 10, 12}
f(1) +£(3) = 14
(i)2+12

(i) 4 + 10
2x(2x5x4x3)=240

16.

Sol.

17.

Sol.

18.

Sol.

Ans. (18)
|2a— 1] = 3[a] + 2{a}
[2a—1|=[a] + 2a

|
Case-1: a>—
2

2a—-1=[a] +2a

[a]=-1 .. ae[-1,0)Reject
Case-2: a< l
R

—2a+1=[a]+2a
a=I+f

20+ +1=1+21+2f

S, A==

-
=Y

1
chce a=—
4

Z 1
72 a=T2x—=18
a )<4

ae$
Ans. (4)

sin5x € [-1,1]
—sin5x € [-1, 1]

7 —sin5x € [6, 8]

1 [1 1}
=D
7-sin5x L8 6

Ans. NTA (3)
Allen (Bonus)

x?-4x+9

f(}(} =

Let g(x)=x"—4x+9
D<0

g(x)>0forxe R

\/

—_—  x

f(-5)=0
f(3)=0
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So, f(x) is many-one. 19. Ans. (2)

again, Sol. N=2310=231x10

yx>—4xy + 9y =x>+2x - 15 =3x11x7x2x5

x> (y—1)-2xQy + 1)+ 9y + 15) =0 A={2,3,571711}

forvxeR=D2=0 53
f(x) = l-:nngz[:w;2 +{—D

D=4Q2y+ 1Y —4(y-1) 9y + 15) >0 5

5y:+2y+16<0 f(2) = [log.(5)] =2

(5y—8)(y+2)< 0 f(3) = [log. (14)] =3

f(5) =[log2 (25 + 25)] =5

©. 0. o
-2 8/5 f(7) =[log (117)] =6
£(11) = [log: 387] = 8
8
YE[‘%} range Range of f: B= {2, 3, 5,6, 8)

- 1 4 l -
Note : If function is defined from f: R - R No. of one-one functions = 5! =120

then only correct answer is option (3)

= Bonus




