4

Function

node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Mathematics\Hindi\Function

ALLEN®
FUNCTION
AT [x] 9ETH QU < x B, 9ef x e RB | AR
afad 99 Bed f(x) = E":i H1 T

(—0,a) U[b,c)U[4,00),a<b<c,®, T a+b+c

BT 71 B

(18 @)1 (3)-2 4) -3

A f R -{3}—>R, Fo0=2F3 or
6 6x—a

gREIfYT B 1 o &1 99 ST o1y, (fof)(x) = x,
VxeR—{%} 22

(1) Y BN o &1 R =81 2|

2)5

(3)8

4) 6

A [x] WEWH QIH < x B Al IR
[T + [+ 1] -3 =0 @ Fg< B drell el

IRaAfdd T x, T § Y P R H g ?

o
(]

3 [l e

(2) [loge2, log.3)

) [0, log.2)

AT A={0,1,2,3,4,5,6,7) Th G 2|
q Bl f: A > A, ST IMVIEH AT Thd
Sl ' TR A(D) + £(2) = 3 - £(3) B AT
PRI B, DI TR IR © |

AHATg: N> N

gB3n+1)=3n+2,

g(3n +2)=3n+ 3,

gB3n+3)=3n+1,9%n > 0, forg,

g1 aRwIfda g1 a1 1 # A B FHUA

AT B ?

(1) U 3MBTEH BeAd f : N — NP1 31Rdd &
S ferg fong%\r

(2) Th Thd! BaAd f : N > N &1 iRdd &
S ferg fong%\r

(3) gogog =¢
(4) T® Bad f : N > N &1 a8 s

fiUgof=f%

Y [x] A&H quife <x B %{(_12) n}

TR T

(1)0 (2)4 (3)-2 (4)2
%ol f: A >B AU g: B - C W AR
DIFTT (A, B, C < R), 9@ ol (gof)™ @t
afd@ g, ar :

(1) f T g TF1 Ul &

(2) f QAT g TSI WIEDH &

(3) f UHd! & TAT g MBS ©

(4) f TEBTED & TAT g Thdd! B

AT S = {1,2,3,4,5,6,7) 81 A V¥ Bl
f: S ST fow fimn)=fm) fn) V mne S

TAM m-neST Pl T N & |




Function

9.

10.

11.

12.

ALLEN®

H91 f: R—> R,

fx +y) +f(x-y) =2 f(x) f(y), f(%} =-1

20 1
gr At g1 kzz;sin(k)sin(k+f(k))

RIR 8 -

() cosecz(Zl) cos(20) cos(2)
) secz(l) sec(21) cos(20)

3) cosecz(l) cosec(21) sin(20)
4) secz(21) sin(20) sin(2)

1+x .
Bold cosec™ (—j BT UTd & —
X

1) (—1,—%})(0,00) 2) |:—%,OJU[1,00)

1 1
3) [—E,OOJ—{O} “ {—E, OOJ —{0}

AT f: N> N U& Bed 8, e fog
fim+n)=fm)+fn)VmneNT|

afg f6)=188, @ f2) - (3) SRR ¥ :

(1) 6 (2) 54 (3) 18 (4) 36
Theld

3n b b 3n
f(x):logﬁ 3+cos 7+x +cos Z+X +cos Z—X —Cos Z_X

13.

BT UREY T :

@ (0.4/5) 2) [-2. 2]
1

3) | —,V5 4H 10,2

(){ﬁf} ) [0, 2]

AT 3 O $1 Y 9gus f(x) 39 UBR © fb

K=2345% fg f(k):-%

g 9

52— 10 f(10) &1 AT & SRTER B

)

14.

15.

16.

17.

AMIf, g : N > N & s fog

fn+ 1) =f(n) + f(1) V n e N8 T g TH
W Hod gl i § 9 39 s 9™
TE B ?

(1) IS fog THPT 8, A g Tdhd! &

(2) afe famesIed 8, d f(n)=nV neN ¥
(3) f g B

(4) IfS g AreBTE® 8, 1 fog Ul B

TH B f(x), f(x)=

3 eI fear g,
5% +5

ar Aofl f[z—loj+f[%j+f[%j+ ...... +f£%j

BT AThA IR 2 :

29

19 49
AT ) ) ;

3

AT A ={1,2,3,..,10} 8 T f: A > A,

k+1 afe kﬁrsrq%gm R 8

f(k)z{ kAR kway

ar U ®adl g: A > ARHD g gof =1 %
P THIfad A= B

(1)105  (2)1C;  (3)5° 4) 5!
AT f(x) = sin-lx AT g(x)=¥ =
2X°—x—-6

afg g(2)=1ig%g(x),€ﬁ W fog BT Wid & :

[ 3
__’w
3

2) (-, —2]u[-1,»)

(1) (—o0, -2]u

(3) (—, -2]u| -2, ooj

@) (-, -1]U[2, =)

¢
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® ALLEN® Function
18. A R W URWINA &I Bad f g a1 A | 21, y = Slogx &7 Ufaadld g :
TE ) - fl < |x =y, ¥V (x,y) € R &I (1) x = Stogy (2) x = ylogs
Q:@EW%I (3)x:y@ (4)x=5ﬁ
A fO0) =17, o - 2. R wer f(x)=vx e g(x)=I_x§ @
1 ,RE @18 Y 719 o Gl & . .
(D79 wedl fre f-g fle @f. ef. WE (fx)
) fx)<0,VxeR
B)fx)=0,VxeR x)=f(x) £ gx), (f/g)x) =% g, P FqAM
4 fx)>0,VxeR £
1 (common) UTd ® :
19. IRka+a=1b+p=2d af(x)+ocf(—j
X (Hho<x<1 2)0<x<1
1 B3)0<xx<1 @dH0<x<l1
f(x)+f(j x—2
:bX+E,X¢O§’;ﬁ—1XWg 2. W fiR-(3) SR (1), f(x)="— &N
X X+ -
X aRE 8| 7M1 g:R - R, g(x) =2x - 38R
20. f=INT [0,2ﬂ]ﬁWWX+2tanX=g$ WW%IﬁXE%HQﬁ I|T-_-ﬁ T %‘W
el e f1(x) + gl(x) = 13 g, BT 1Tl SRIER &
(1)3 (2)4 (3)2 4)5 2
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Function

Sol.

Sol.

ALLEN®

SOLUTION
Official Ans. by NTA (3)
For domain,

x1-2

>0
(x1|-3

CaseI: When |[x]-2>0
and |[x]| -3>0
v Xxe(-o,-3)uld4, o0 L. (D)
Case Il : When [[x]|-2<0
and  |[x]|-3<0
L xe[-2,3) Ll 2)
So, from (1) and (2)
we get
Domain of function
= (-0, =3) U [-2, 3) U [4, )
L(@+b+c)=-3+(2)+3=-2(a<b<c)

= Option (3) is correct.

Official Ans. by NTA (2)
5x+3 .

fx)= 2"y L. @)
6x — 0

5Xx +3 =6xy —ay
x(6y-5)=ay+3
X:ocy+3

6y -5

3 ..
)= ii
(x) x—5 (i1)

fo f(x) =x
f(x) =£'(x)
From eq" (i) & (ii)

Clearly (a0 =5)

Sol.

Sol.

Official Ans. by NTA (4)
[e"T +[eX +1J—3 =0

= [e"]2+[e"]+l—3=0

[e"] =-2 (Not possible)
or [eX]=1 . 1<e*<2
= In()<x<In(2)
= 0<x<In(2)
= x€[0,In2)
Official Ans. by NTA (720)
f)+£(2)=3-1(3)
= f()+f(2)=3+f(3)=3
The only possibilityis: 0+ 1+2=3
= Elements 1, 2, 3 in the domain can be
mapped with 0, 1, 2 only.

So number of bijective functions.

~13x[5 =720

ject Topic PDF With Solution\Mathematics\Hindi\Functfion
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Function

. ALLEN"
5. Official Ans. by NTA (1) 8. Official Ans. by NTA (490)
Sol. g:N->N g@n+1)=3n+2 Sol. F(mn) = f(m). f(n)
gBn+2)=3n+3 Putm =1 f(n) = f(1). f(n) = f(1) =1
gBn+3)=3n+1 Putm=n=2
x+1 x=3k+1 fQ)=1=>f4)=1
g(x): x+1 x=3k+?2 f(4)=f(2)f(2) or
x-2 x=3k+3 f(2)=2=1(4)=4
x+2 x=3k+1 Putm=2,n=3
g(g(x))=[x-1 x=3k+2 whenf(2) =1
x—1 x=3k+3 f3)=1to 7
f(6)=£(2).£(3)
x x=3k+1 f(2)=2
g(g(g(x)))=|x x=3k+2 f(3)=1or 20r3
x x=3k+3 f(5), f(7) can take any value
If f : N— N, f is a one-one function such that Total = (I X I X7 x1x7x1x7)+(1x1x3
Xx1x7x1xT7)
f(gx)) = f(x) = g(x) = x, which is not the case — 490
Ifff:N — N fis an onto function 9, Official Ans. by NTA (3)
such that f(g(x)) = f(x), Sol.  f(x) = cos Ax
one possibility is o f (%) =-1
n x=3n+1
A
f(x)z n x=3n+2 neNj So, _IZCOSE
n x=3n+3
. = A=2n
Here f(x) is onto, also f(g(x)) = f(x) ¥ x € N Thus f(x) = cos 2nx
E 6. Official Ans. by NTA (2) Now k is natural number
: Thus f(k) =1
:% 001 (—1)".n
2 Sol. Z{( ; } i 1 1 i sin((k +1)—k)
; e “~ sinksin(k +1) ~sinl “~| sink -sin(k +1)
&
i =4-5+5-6+6+...-50+50=4 2
, =_—1 (cotk—cot(k+1)
7. Official Ans. by NTA (3) S
cotl—cot21 2 .
Sol. .. (gof)' exist = gof is bijective ST anl | oosee lcosec(21)-sin20
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= ‘f’ must be one-one and ‘g’ must be ONTO




I .ction

10.

Sol.

11.

Sol.

12.

Sol.

ALLEN®

¢

Official Ans. by NTA (4)

1+x

€ (—o0,—1]U[l,0)
X

l € (—00,-2]U[0,0)
X

X €e {—%,Oju(o,oo)

Official Ans. by NTA (2)
f(m +n) = f(m) + f(n)

Putm=1,n=1

f@2)=2f()
Putm=2,n=1

fB)=f2)+ f(1)=3f(1)
Putm=3,n=3
f0)=2f3)=f3)=9
= f(1)=3,f2)=6
f2).f3)=6x9=54
Official Ans. by NTA (4)

f(x)=log 73

(3 + COS(%TTE-F Xj + COS(%-{- X)-I— COS(%— Xj —COS(%— ij
f(x)= logﬁ [3 + ZCos(gjcos(x) —ZSin(%jsin(x)}

£(x)=log . [3+ 2 (cosx ~sinx)]

Since — ~/2 < cos x — sinx < v/2

= log; [3+V2(—2) <t () <log [3+v2(\2)]]
= log (1) <f(x) <log £ (5)

So Range of f(x) is [0, 2]
Option (4)

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (26)
kfk) +2=A2x-2)x-3)x-4H -5 ..(1)

putx=0

1
we get A = —
g 60

Now put A in equation (1)

= kf(k) + 2 =

Putx =10

1

= 10f(10) + 2 = %(8) (7) (6) (5)

= 52 -10f(10) =52 -26 =26
Official Ans. by NTA (4)

fn+ 1) —f(n) =
= f(n) = nf (1)

= f is one-one

f(1)

Now, Let f (g(x,)) = f(g(x,))

= g(x,) = g(x,) (as f is one-one)

= X, = X, (as fog is one-one)

= g is one-one

Now, f(g(n)) = g(n) f(1)

may be many-one if

g(n) is many-one
Official Ans. by NTA (4)
5" 5
X)= 2-x)=
fx)=53 f2=x)=573

fO+f2-x=1

AN

{f2)13

=19+1=£
2 2

D+...+[f(

19
20

39
20

ol ol

20
20

)

= (=D (-3 x4 (-
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Function

¢ ALLEN
16. Official Ans. by NTA (1) 19. Official Ans. by NTA (2)
Sol. f(x)= x+1,if xis odd Sol. af(x)+af[lj Cbx 4P (1)
X, if x is even X X
"+ g1 A —> Assuch that g(f(x)) = f(x) replace x by 1
X
= If x is even then g(x) =x (1)
1 b
If x is odd then g(x + 1) =x + 1 -(2) af[;jwf(x):;wx -(2)
from (1) and (2) we can say that
g(x) =xif xis even H+®)
= If x is odd then g(x) can take any value in set A 1 1
(a+oc)f(x)+(a+oc)f[—j = x(b+B)+(b+p)—
so number of g(x) = 105 x 1 X X
17. Official Ans. by NTA (3) |
Sol. Domain of fog(x) = sin~!(g(x)) f(x) +f(xj Cb+p 2 ,
= ol< 1, 5= 2 xil o arad
7 X
x> —x-2 :
— <1 20. Official Ans. by NTA (1)
2x"—-x—6
(x+)(x-2)|_, Sol. x+2tanx=g
(2x+3)(x-2)|
Xt ) and 2L s = 2tanx =— —x
2x +3 2x +3 2
X+1_2X_3£Oand x+1+2x+3Z 1 .
2x+3 2x +3 = tanx=—5x+z
X+2 >0 and 3x+420 )
2x+3 2x+3 (Vytanx
; Xe(—oo,—2]u{—g,ooj
1 18.  Official Ans. by NTA (4) ) .
2
£ Sol. M §|(X_y)|
2 (x-y)
§ v 21:27'[
% x—y=hlet =x=y+h lf.n
2 yzfjx +Z
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lim

x—0

Fy+h)-f(¥)|
ho |

= |fWMI<0=f(y)=0
= f(y) = k (constant)
and f(0) =1 given

So, f(y) =1 = f(x) = 1

Number of soluitons of the given eauation is '3'.

Ans. (1)




I ction

21.

Sol.

22.

Sol.

ALLEN®

Official Ans. by NTA (3)
Allen Ans. (1 or 2 or 3)

Given y=5"%" = f(x)

Interchanging x & y for inverse
X = 5(10guy) — y(logL‘S)

option (1) or option (2)

Further, from given relation

logsy = log,x

= x= a(l()gs )’) — y(IOEsa)

1

= x=y(‘°ga5] =y

option (3)

Official Ans. by NTA (3)

f(X) +2(x) = Vx +/1-x , domain [0, 1]
f(x) —g(x) = Vx —/1-x, domain [0, 1]
g(x) — f(x) = J1-x —~/x, domain [0, 1]

F(x) _ Vx , domain [0, 1)
g(x) Vi-x

2(x) V=X o

) 5 domain (0, 1]

So, common domain is (0, 1)

23. Official Ans. by NTA (3)

x—-2
x—3

Sol. fx)=y=

3x-2
x—1

. f—l(x):
&gx)=y=2x-3
(oY*3

<) (x) =5

. N
SLoX2-5x+6=0
X X \XZ

*. sum of roots

X1+X2:5

ject Topic PDF With Solution\Mathematics\Hindi\Functfion
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