JEE Mains & Advanced Past Years Questions

JEE-MAIN
PREVIOUS YEAR’S
RELATIONS
1. fR={(X,y);X,y e Z,x*+3y* < 8} isarelation on the set
of integers Z, then the domain of R is :
[JEE Main-2020 (September)]
(a) {0,1} () {2,-1,1,2}
(o) {-1,0,1} (@ {2,-1,0,1,2}
2. LetR and R, be two relation defined as follows :
[JEE Main-2020 (September)|
R,={(a,b) € R* :a*+b*> €Q} and
R, = {(a,b) eR?*:a> + b €Q}, where Q is the set of the
rational numbers. Then :
(a) Neither R, nor R, is transitive.
(b) R, is transitive but R, is not transitive
(c) R and R, are both transitive.

(d) R, is transitive but R, is not transitive.

FUNCTION

1
X

3. Iff(x)+2f( j=3xax¢0and

Sz{xeR:f(x)zf(—x)};thenS:

[JEE Main -2016]
(@) is an empty set.
(b) contains exactly one element
(¢) contains exactly two elements
(d) contains more than two elements

11
4. Thefunctionf:R— {—— —} defined as f(x) = ﬁ ,18:

272
[JEE Main - 2017)
(@) neither injective nor surjective.
(b) invertible.
(¢) injective but not surjective.
(d) surjective but not injective

. LetS={xeR:x>0and

2|Vx =3 +Vx(v/x =6)+6=0} . Then S:
[JEE Main - 2018)
(@) contains exactly one element.
(b) contains exactly two elements.
(¢) contains exactly four elements.
(d) is an empty set.

1
. For x eR-[0, 1], let fl(x)zz,fz(x):l—xand

1
f,(x) =:be three given functions. If a function,

J(x) satisfies (f,0Jof ) (x) = f;(x) then J(x) is equal to :
[JEE Main - 2019 (January)]

1
(@ £ () —f(x)
(© f,(x) @ fi(x)

. LetA= {x e R:x isnota positive integer} Define a fuction

2
f:A—> R asf(x)= x_fl then fis

[JEE Main - 2019 (January)]
(@) injection but nor surjective
(b) not injective
(¢) surjective but not injective
(d) neither injective nor surjective



8. Let N be the set of natural numbers and two functions f

10.

11.

12.

13.

14.

15.

and g be defined as f, g : N — N such that
n+1

f(n)=4 2
% if niseven

if nisodd

and g(n) =n —(-1)". Then fog is:
[JEE Main - 2019 (January)]
(a) onto but not one-one.
(b) one-one but not onto.
(c) both one-one and onto.
(d) neither one-one nor onto.

. Let a function f : (0, ©) — (0, ©) be defined by

1
1——
X

f(x)= . Then fis: [JEE Main - 2019 (January))

(a) not injective but it is surjective
(b) injective only

(c¢) neither injective nor surjective

(d) both injective as well as surjective

1.
Letf(x)= E(smk X + cos* x) fork=1,2,3....Then for all x

Let f{ix)=a* (a> 0) be written as f{x) =1,(x) + f(x), wheref,(x)
is an even function of f (x) is an odd function. Then
Si(x+y) +f(x—y) equals [JEE Main - 2019(April)]
(@ 21,4 ) ®) 21, L)

© 2/ x+yfx-y) (@ 2fx+yf(x-y)

10
Let Zf(a+k) :16(210 _1)’ where the function f
k=1

satisfies f{x +y) = f(x) ly) for all natural numbers x, y and
fla) =2 then the natural number ‘a’ is

[JEE Main - 2019(April)]
() 3
@ 2

Ifthe function f: R—{1,—1} — A defined by

(a) 4
(c) 16

XZ

f(x)= PR is surjective, then A is equal to
[JEE Main - 2019(April)]

(@) RH{-1,0) (b) R«-1,0)
(©) R—{-1} (d) [0,0)
Letfix)=x%x € R. ForanyA c R, defineg(a)= {x e R, Ax)
e A}. If S = [0, 4], then which one of the following
statements is not true ? [JEE Main - 2019(April)]
(a) g(8))#AS) (b) fg(S)=S
(©) g(8)=g(S) @) g((S)#S
Let f{x) = log,(sinx), (0 < x < m) and g(x) =sin"'(e™),
(x > 0). If o is a positive real number such that
a=(fog)'(a) and b= (fog)(a), then :

[JEE Main - 2019(April)]
(b) ao’® +ba—a=-20"
(d) ad’ —bo—a=1

(@) ac® —ba—a=0
(c) aa’+ba+a=0

16.

17.

18.

19.

20.

3
For x E[O’Ej’ let f(x) = /x , g(x) = tanx and

1-x2 T .
h(x) = 5. If ¢ (x) = ((hof)og) (x), then ¢= |7 | is
1+x 3
equal to : [JEE Main - 2019(April)]
tan = B) tan—Z
(a) tan 2 (b) tan B
L n 5
(¢) tan 2 (d) tan 2
Ifg(x)=x>+x— 1 and (gof) (x) = 4x>— 10x + 5, then f[%j

is equal to [JEE Main-2020 (January)]
1 -
@ 5 ® -
- 3
© @ 3
82x _Q2x
The inverse function of f(x) = o= xe(=11)is

[JEE Main-2020 (January)]
llo 1+x
@ 408 1%
l10 [—I_Xj
(b) 4 £ 1+x
[1+xj
log,
1-x
log, e 1-x
—S8 790 | —=
() 4 ge[1+xj

Let f: R — R be a function which satisfies f(x +y)= f(x) +

log, e
© —4

(n-1)
f@y) v x,yR.Iff(@)=2and g(n) = Z f(k)neN thent
k=1
he value of n, for which g(n) =20, is :
[JEE Main-2020 (September)]
The domain of the function

, [|X|+5j.
fx)=sin' | —  [is

B [JEE Main-2020 (September)]
x"+1

(—o0,—a] U [a,). Then a is equal to:



21.

22,

23.

24.

25.

26.

LetA={a,b,c}and B={l, 2, 3,4}. Then the number of
elements in the set C= {f: A—> B |2 € f(a) and fis not
one-one} is

[JEE Main-2020 (September)]
For a suitably chosen real constant a, let a function, f: R—

a—x
{—a} — R be defined by f(x) = Tix Further suppose

that for any real number x # —a and f(x) # —a, (fof)(x) =x.

1
Then f [_Ej isequal to:

[JEE Main-2020 (September)]

@ -3 o) 5
1
© -3 @ 3

If {p} denotes the fractional part of the number p, then

3200
{?} ,isequalto:

(@)

[JEE Main-2020 (September)]

®)

o |2 oo|lwn
©|Ww |~

(© @

Iff(x +y)=f(x) f(y) and Zw:f(x):2, X, YEN,

x=1

Where N is the set of all natural numbers, then the value

f(4)
of ﬁ 1s:
[JEE Main-2020 (September)]
1 4
@ g ®) 3
1 2
© 3 ) 3
Let f:N—> N be a function such that

f(m+n)=f(m)+f(n) forevery m,n e N. If £(6) =18,

then f(2).f£(3) is equal to:
(a) 6 (b) 54
()18 (d) 36

The domain of the function

[JEE Main-2021 (August)]

[JEE Main-2021 (August)]

[ 3x% +x-1 S x-1Y.
f(x)=sin l(ﬁ}rcos 1[%) is:

1
(a) {o,ﬂ

(©) Bﬂ {0}

11
(b) [-2,0] U[Z’E}

1
@ M

27.

28.

29.

30.

4 1+x
The domain of the function €0S€C ! [Tj 1S:

1
(a) [—1,—5})(0,00) (b) [—%,Oju[l,oo)

(d) {—émj—{(’}

f:A—>B

(©) (—%,wj—{O}

Consider function and

g:B— C(4,B,C c R) such that (gof)™" exists, then :
(a) fand g both are one-one

(b) f and g both are onto

(¢) f is one-one and g is onto

(d) f isontoand g is one-one

Let N be the set of natural numbers and a relation R on

R (x,y)ENXN:
N be defined by £+ = x3—3x2y—xy2+3y3=0 . Then

therelation R 1is:

(a) symmetric but neither reflexive nor transitive
(b) reflexive but neither symmetric nor transitive
(¢) reflexive and symmetric, but not transitive
(d) an equivalence relation

-1 [ 2
Ccos x —x+1
A g
sinl( 0 i
2

the interval (a, 8], then o+ is equal to:

Ifthe domain of the function

3
@3 (®)2

1
©5 @!

JEE-ADVANCED PREVIOUS YEAR’S
1.

Let f{x) = x*and g(x) = sin x for all x € R. Then the set of all

x satisfying (fogogof) (x) =(gogof (x),
where (fo g) (x) = f(g(x)), is [IT JEE - 2012]

(@) +nr.ne{0,1,2,....}
(b) £+ ynr.ne{l,2,..}
T
(o) Py + 2nm,ne{..-2,-1,0,1,2,...}

(d) 2nm,n e {....,—2,-1,0,1,2,....}



2. The function f : [0, 3] — [1, 29], defined by

f(x)=2x-15x+36x + 1, is
(a) one-one and onto

[IIT JEE-2012]

(b) onto but not one-one
(c) one-one but not onto
(d) neither one-one nor onto
. Letf: (-1, 1) > IR besuch that f(cos 40) = ——— for
2—-sec” 0

T T T -
0 e (0: Zj U(Z > Ej . Then the value(s) of f( 5) ic

(are) [IIT JEE-2012]

1 f3
(@) 1- 5
b) 1+ ,fé
®) 2

-2
© 1-43

1+ 2
@ 143

. Let the function f: [0,1]— R be defined by f(x)= I

T T )
. Letf: 55 — R be given by

f(x) = (log(sec x + tanx))*. Then [JEE Advanced-2014)
(a) f(x) is an odd function

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

(¢) f(x) is an onto function

(d) f(x) is an even function

6 4
. Ifa=3sin"! (_j and 3 =3cos™! (‘j , where the inverse

11 9

trigonometric functions take only the principal values,
then the correct option(s) is(are)

|JEE Advanced- 2015]
(b) sinB<0
(d) cosa<0

(a) cos >0
(c) cos(a+p)>0

4x

2
Then the value of

(a3

[JEE(Advanced) - 2020]



JEE Mains & Advanced Past Years Questions

JEE-MAIN PREVIOUS YEAR’S 5. (b) Case-1: x<[0,9]
1. (c)GivenR={(x,y):X,yeZ,x*+3y* < 8}
SoR={(L 1), (2, 1), (1,-1), (0, 1), (1, 0)} 23-X)+x—6x +6=0
So Dgpa ={-1,0,1} =Sx-gJx +12=0= Jx =4,2
2. (a) (i) If(a,b) € R and (b,c) €R, x=16.4 = x=4

= a’+b?e Qandb? +c? € Q

then a2 + 2b? + ¢ ¢ Q but we cannot say anything rejected
about a2 + ¢?, that it is rational or not. So R, is not Case-Il: x €[9,%]
transitive.
(i) If (a,b) e R,and (b,) e R, 2(x ~3)+x—6vx +6=0
= a2+ph2 ¢ Qandb?2+c2 ¢ Q X— 4x =0=>x= 16,0
but we can’t say anything about a? + ¢2
that it is rational or irrational. )
SoR, isnot transitive. rejected
1 So,x=4,16
3. F(x)+2f (;J =3X _....Q1) 6. (3) x cR—{0.1}

1 3 1 1
f(Lezeo-2....0 0 =50 F () =L)<
Multiply eq (2) by 2 & subtract from eq (1) Given f, (J(f1 (x))) =1, (x)
f(x)= 2 X

X 1-3(f,(x)) =, (x)
Now, f(X) =f(-x) 1
J(f =1-f =1-—
> (6,00)=1-1,00 =1,
——X=—+X
X _X X
4 W) ==
2X =— 2
= x =2X'=4 =>x= +2
So, S contains exactly two elements. J(lj - X L
X/ x-1 1
PN X
4, (d)f:R— 5" |
1
__X J(X)=—=f
f(x)_1+XZVXER (x) 1—x 3(X)
(1+x2).1—x.2x —(x+1)(x-1)
= - 2\2 - 22 1
1 1 =2|1+—
(1+x?) (1+x?) 7. (a)f(x) 2[+X_1]
Y4
(3) 2
FOI= " (x-1)
0] .
N (0,0) x=1 >X = fisone-one but not onto
» —1) f(g@)=1
1=
( 5 J 8. (@ F(9(2))=1 Many one
singn of f(x) _ _ o
. From above diagram of f(x), f(x) is surjective but not f(9(2)) =k
injective. flgRk+1))=k+1

. Onto



10.

11.

12.

(1,0

Neither one-one nor Onto

sin*x+cos*x _ 1-2sin’ x.cos” x

@ F0="— p

1 1.5, 2
= ——=sin’x.cos’x
4 2

sin® x + cos® x

F09= e

1-3sin? x.cos® x(sin?+ cos? x)
6

1 1.5 2
= ——=sin’x.cos’ x
6 2

11 6-4 2 1
R I YRR YRET)

@ f(x)=a,a>0

a¥+a *+a¥-a*

f(x)=
) 5
a¥+a™
= ()=
X =X
= f =222

= f(x+y)+ f,(x-y)
a¥ty ya %Y . a¥ Y +a
2 2

@(ay ra’ )
f, () x21,(y)
2f,(x) 1,00

(b) From the given functional equation :

f(x)=2x vVxeN
28+ Qa2 4 | +25%10 = 16(21°-1)
2¢(2+ 22+ ...+ 219) 16(21°— 1)
220 -1
2a.—( ) ~16(2-1)
2a+1 — 16 — 24
a=3

13.

14.

15.

16.

17.

2

@ y= 12

Range of y : R—[-1,0)

for surjective function, A must be same as above range.

@ 9(5)=1[-22]
So, f(9(S)) =[0,4] =S
And f(S) =0, 16]
= f(9(S)=f(S)
Also, g(f(S)) =[-4,4]1 =9 (S)
So, g(f(S) =S
(d) fog(x) = (x) = (fg(@)) =—a=b
(fg(x))'=-1=(fg(w))'=-1=a
(c) f(x)= /x ,9(x) =tanx, h(x) =
fog (X) = tanx
hofog (x) = h(/tanx ) = 1-tanx

1+tanx
_ [E_Xj
= —tan 4

2

1-x
1+x°

© 9((x))=fx) +f(x)-1
g[f (ED _ 4[%2 ~10245--3
4 4 4 4
5)) _ 425 5
g[f[zj -t [ZJH[ZJ—l



19.

22.

21.

872)(
1+y g l+y
1_v - —2X :>84X= 1_v
-y 8 -y

1 1+X log. e 1+Xx
f_l(X)Z ZIOgB [Ej = TBIO E[E

© fx+y)=f()+f(y) vxyR.Iff(1)=2
=f(x)=2x

(=D

Now, g(n)= 2, F(K)
k-1

f(1) +f(2)+f(3) +....f(n-1)
2+4+6+...+2(n-1)
= 2[1+2+3+..+(n-1)]

g (DM _ 2
2
So, n?2—n =20 (given)
= n?-n-20=0
(n-5)(n+4)=0
= n=5

-n

. _1[|x|+5j
@ - f(x)=sin 21

<|x|+5<1

XAl

xX2—|x|-4=0

i

lxlzl—Jﬁ
2
( 1+\/ﬁ} (1+\/ﬁ ]
X €|l —0,— > U > ,00

(19)The desired functions will contain either one element
or two elements in its codomain of which '2' always

belongs to f(A).
. Theset B can be
{2}.{1.2},{2,3},{2.4}
Total number of functions
1+(2°-2)3
= 19

22. (@) F(F )= —1, %=
a{j
a+X

a’+ax—a+x

7 oavaav X

a‘+ax+a-—x

a2+ (a+1l)x—a=ax+(a-1)x*+ax
(@-1)x2+(a?-1)x+(@a-a?)=0
VxeR-{-a}

Hencea=1

Uy U

1-x
)= —— = f[——j:3

1+Xx

3200 1
23. () —==(9"
(b) 3 8( )

1 100
= —(1+8
8( )

1 3200 1
- = . s——=4=+intger
= 3 + Integer .. { 8 } {8 g }

1

8
24. (b) Letf(1)=a
then f(1+1) = a2
f(2+1)=a?
and so on.

D=2 a+at+ai+..0=2

x=1

L_Z
= 1-a
=2
"3
f(4) a , 4
— Y =—=a =—
Now, £o) = 2 9

25. (b) f(m+n)=f(m)+f(n)
Put m=1n=1
f(2)=2f(Q)
Putm=2,n=1
fR=f2)+fQ)=3fQ)
Put m=3n=3
f(6)=2f3)= f(3)=9

= f)=3"1(2)=6
f(2)-f(3)=6x9=54



26.

217.

28.

29.

30.

[ 3x*+x-1 4(x-1
@ fO)=sin 1(%}%% 1[%} ........ )

1< X 1 0<x<o
X+1

3% +x-1

-1< (X—1)2

-11
Sl:xe[j,z}u{o} .......... ?)

D&

11

— Domain = [Z’E} {0}

(d) HTX € (o0, 1] U[L, )

= 1 € (—o0,-2]u[0, )
X

1 1
= X€|:—E,OJU(O,OO) = Xe |:—E,OJU{0}

(€) .. (gof) -1 exist = gofis bijective

= ‘f’must be one-oneand * g ‘ must be ONTO.
(b) x®-3x%y-xy?+3y> =0
= x(xz—yz)—Sy(xz—yz)zo
= (X=3y)(x=y)(x+y)=0

(@ o<x®-—x+1<1

= x2-x<0 = x€[0]]

.1 2x-1 T
O<sin 22 = |<=
Also, [ > j >

2x-1

=0< <1

=0<2x-1<2
1<2x<3

1 3
—<X<—
2 2

Taking intersection
Xe[l,l}
2
1
>a=—,=1
a > Jij

3
2a+ﬂ=§

JEE-ADVANCED PREVIOUS YEAR’S

1. (@
=

=

2. (b)

f(x) =x2; g (X) = sin Xx= gof (x) = sin x*
gogof (x) =sin (sin x?)

(fogogof) (x) = (oin (sin x2))?*=sin? (sin x?)
NowsinZ (sin x2) =sin (sin x?)

sin(sinx?)=0,1

sinx2=nm, (4n+1) g ; nel

sinx?=0

X2 =nm

X=+4nn ;neW

F:[0,3]>[1,29]

f(xX) =2 -15x+36 x+1

f(X)=6x2—30x+ 36 =6(x*~5x +6) =6(x—2) (x—3)
+ -, +

0 2 3

in given domain function has local maxima, itis
many-one
Now at x=0 f(0)=1
x=2f(2)=16-60+72+1=29

x=3f(3)=54 —-135+108+1=163-135=28
Hasrange = [1, 29]

Hence given funytwon is onto

3. (ab)NOTE : Since a functional mapping can't have two

images for pre-image 1/3, so this is ambiguity in this
question perhaps the answer can be A or B or AB or
markstoall.

1 1 2
€0s40 = — = 2c0s?20 —1 = — = c0s%20 = 3

3 3
2
= +.]=
= €0520 3
Now f(cosd6) = 2 _1+00526_1+ 1
ow f(cos40) = 2_sec?® ~ €0s20 T cos260



4. (a,b,c) (i) f(—x) =—f(x)so it is odd function 6. (1900) f(x)+f(1—x)— 4% 4

1 +2 41X+2
(i) f(x)=3(|og(secx+tanx))2m(secxtanx+ _ 4 N 414
#+2 4
sec?) >0 ?+2
(iii) Range of f(x) is R as f[—ﬁj = - &4
2 4 +2 4424
6 6 & 2
5. (b,c,d) a=3sin-1ﬁ >3sin?t— v and 10 oA
=1
= 3cosi o> 3eosi e 1 2 39
p= 3costg>3costyg so. fl—=|+f|—=|+..+f|=|-f
! 40 40 40
r & 1 1
= %75 p>n ~19+ f[Ej—f[Ejzlg

= at+tpB>—



	1.pdf (p.1-4)
	Solution.pdf (p.5-9)

