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FINAL JEE-MAIN EXAMINATION — FEBRUARY, 2021
Held On Wednesday 24th February, 2021
TIME: 3:00 PM to 6:00 PM

SECTION-A
For the statements p and g, consider the following
compound statements :
@CagA(P =»a)—>-p
() (Pva)r-~p)—>q
Then which of the following statements is correct?
(1) (a) and (b) both are not tautologies.
(2) (a) and (b) both are tautologies.
(3) (a) is a tautology but not (b).
(4) (b) is a tautology but not (a).
Official Ans. by NTA (2)

(A)
Pla|~q|p—>q|~p|(qA(p—>Qq)
T|T| F T F F T
T|F| T F F F T
F|T| F T T F T
F|IF| T T T T T
@) |p|q|pvq|~p|(PVPA~D
T|IT| T |F F T
T F| T |F F T
F|T| T | T T T
F|F| F | T F T

Both are tautologies
Let a, b € R. If the mirror image of the point P(a,
6, 9) with respect to the line

X=3_¥=2_ 271520, b, -a-9), then fa + bl
7 5 -9

is equal to :

(1) 88 (2) 86

(3) 84 (4) 90

Official Ans. by NTA (1)

P(9, 6, 9)

x=3 y-2 z-1
7 5 -9

Q=(20,b,-a-9)

Sol.

20+4a_, b+6 , 9

2 2 _ 2

7 5

14+9 b+2 a+2
14 10 13

= a=-56 and b = -32
= la+ bl =288
The vector equation of the plane passing through

the intersection of the planes %.(i+ j+k)=1 and
.(i—2j)=-2, and the point (1, 0, 2) is :
I e S
(@)) r.(1+7]+3k)=§
(2) £.(3i+7j+3k)=7
() .(i+7j+3k)=7
N e
4) r.(1—7]+3k)=§
Official Ans. by NTA (3)
f.(i + 3 + f() =1
T.(i-2j)=-2
point (1, 0, 2)
Eq" of plane

£(i+]+k)-1+a{ri-2)+2}=0
E{i(1+2)+](1-22) + k()| -1+21=0
Point §+Oj+212=f
(i+212).{i(1+x)+j(1—2x)+f<(1)}—1+2x =0

1+A2+2-1+2L=0

= -2

3

T34

r.[i+7]+3f<] =7
Ans. 3
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If P is a point on the parabola y = x? + 4 which
is closest to the straight line y = 4x — 1, then the
co-ordinates of P are :

(1) (3,13) (2) (1,5)
(3) (-2, 8) (4) (2,8)
Official Ans. by NTA (4)

Ans. (4)

/
P :y=x>+4
k=h+4
L :y=4x-1
y—4x+1=0
pa— 2__
doap|k=4htl|_[h?—4—dh+1]
| V5 5|

dd) _2h-4_,
dh

NG

¢ _ 2
dn’> 5
k=4+4=38
Point (2, 8)
The angle of elevation of a jet plane from a point
A on the ground is 60°. After a flight of
20 seconds at the speed of 432 km/hour, the angle
of elevation changes to 30°. If the jet plane is flying
at a constant height, then its height is :

(1) 1800~/3 m (2) 3600~/3 m

(3) 2400+/3 m (4) 120043 m
Official Ans. by NTA (4)

>0

30T A

Sol.

432 x20 N lzkm

Speed 432 km/h = m 5

\/ghz%+y

ﬁh—%ﬂ

from (1)

h=@[@h_§}
1243

h=3h-——"
5

hzﬁkm

h =1200/3m

If n> 2 is a positive integer, then the sum of the
series "'C, + 2(*C, + 3C, + *C, +....+ "C)) is:

n(n—1)2n+1) n(n+1)2n+1)
W= @
n(2n+1)(3n+1) n(n+1>*(n+2)

) 5 @7

Official Ans. by NTA (2)
n“C2+2(2C2+3C2+4C2+ ........ +nC2)

n+lC2+2(3C3+3C2+4C2+ ........ +nC2)
{use nCr+1 + nCr = n+1Cf}

= n+lC2+2(4C3+4C2+5C3+ ....... +nC2)
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= n+1C2+2(5C3+5C2+ ....... +“C2)

= ", +2("Cy + "G, |
- n+1C2+2.n+1C3

_ (n+1)n+2.
2

(n+1D)(n)(n—1)
2.3

n(n+1)2n+1)
6
Let f : R > R be defined as,

-55x, if x<-5
f(x)=12x> —3x* -120x, if-5<x<4
2x3 =3x2 =36x—-336, if x>4,

Let A={x e R : fisincreasing}. Then Ais equal
to:

(1) (o0, 5) U (4, @)

(2) (-5, )

(3) (=o0, 5) U (-4, )

(4) (=5, -4) U (4, )

Official Ans. by NTA (4)

y = -55x

5-4-3-2-1 2 3 {4

-55; X<-5
f'(x)=76(x—-5)(x+4); -S<x<4
6(x-3)(x+2); x>4

f(x) is increasing in

X € (-5, -4) U (4, )

Let f be a twice differentiable function defined
on R such that f(0) =1, f'(0) =2 and f '(x) = O for

fx) ')
f'(x) £"(x)
the value of f(1) lies in the interval:
1), 12) (2) 6,9)

(3) 0,3) (4) (3.6)
Official Ans. by NTA (2)

allx e R.If =0, forall x e R, then

Sol.

Sol.

Ju—

n(f’(x))zlnf(x)+lnc

f'(x) = cf(x)

Inf(x) = cx + k;

f(x) = ke*

f0)=1=k

f'(0)=c=2

f(x) = e2*

f(1) =e? € (6, 9)

For which of the following curves, the line

x+\/§y=2\/§ is the tangent at the point

£,

2 2

Q) x*+y* =7 2) y* zﬁx

(3) 2x2 - 18y> = 9 (4) x* +9y? =9
Official Ans. by NTA (4)

1
NG
(1) c=avl+m?

m=-— ,c=2

2
c=~N7T— (
\/g (incorrect)

1
a_ 243 _ 1
2) c=—=="=—=——(incorrect
(2) e ) ( )
NG
(3) c=+va’m*-b*
I N B
2375 (incorrect)

c=‘/9%+1 =2 (correct)
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3
The value of the integral, j[xz —2x-2]dx ,
1

where [X] denotes the greatest integer less than
or equal to x, is :

1) V2-V3+1 2 —~V2-v3-1
(3) 5 (4) -4
Official Ans. by NTA (2)

j([(x—l)ﬂ—3)dx

2 3
=I[x2]—3jdx
1 1

Il
——

V2 3 2
0dx + jl.dx+ jz.dx+ j3.dx—6
1 2 NG}

V2 -1+2(3-42)+3(2-/3) -6
= 2-3-1

1. /63
A possible value of tan (Zsm ITJ is :
L 5
(1) NGl (2) 2v2 -1
N L
(3) V7~ Ohwa
Official Ans. by NTA (1)
Let lsin_lﬁz 0
4 8
sin46=ﬁ
8
cos49=l
8

2c0s%20-1 =l
8
cos’ 29=i
16
cos29=g
4

2c08’0—1=

Blw

12.

Sol.

13.

Sol.

14.

cos’ 0=

oo |

E

cos0 =

5y

2

1
tan0 =—

NG

The negative of the statement ~p A (p v Q) is
D-~pva 2pv~q

@) ~p~rq @pr~q
Official Ans. by NTA (2)

~(~pA(pVQ)

pVv(~pA-~q

(pv~p)A(pv~q)

t
pVv~q
Ifthe curvey =ax?+bx + ¢, X € R, passes through
the point (1,2) and the tangent line to this
curve at origin is y = X, then the possible values
of a, b, care:

1 1
1)a= E’b: E’C:]'
(2)a=1,b=0,c=1
(3)a=1l,b=1c=0
4a=-1L,b=Ilc=I

Official Ans. by NTA (3)
a+b+c=2 ..(D)
dy

and —
dx 0.0)

=1

2ax+b|(0 0 =1

b=1

Curve passes through origin
So,c=0

and a=1

The area of the region :
R={(X,y):5x2<y<2x2+9}is:

(1) 1143 square units
(2) 123 square units
(3) 9v/3 square units

(4) 63 square units
Official Ans. by NTA (2)
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(0,9) « (3,15)

V3
Required area = 2 J- (2x* +9-5x7)dx

0
J3
3
2[9){ X ]0
2[9V3-33]= 123
If a curve y = f(x) passes through the point
dy

dx

(1, 2) and satisfies x—=+y = bx", then for what

2
value of b, j fx)dx =22 2

1 5
(1) 5 (2) 10
5 &2 ML
®) O~
Official Ans. by NTA (2)
ﬂ+1=bx3
dx x

ldx

ILF. = ex =x

So, solution of D.E. is given by

y.X = Ib.x3.xdx +c

_ o bxt
y= X 5
Passes through (1, 2)
b

2=c+ —

5 ..(1)

2
j f(x)dx = 22
1 5

572
bx 62
clnx+—| =—
25

1

cln?2 +&=Q
25 5

By equation (1) & (2)
c=0and b =10

-.(2)

16.

Sol.

17.

Sol.

Let f(x) be a differentiable function defined on
[0, 2] such that f'(x) = f'(2 — x) for all x € (0, 2),

2
f(0) = 1 and f(2) = e2. Then the value of [ f(x)dx
0

is:

11-¢ 21+¢
(3) 2(1 - ¢?) (4) 2(1 + )
Official Ans. by NTA (2)
f'(x)=f'(2-x)

f(x)=-1f2 -x) +c¢

put x =0

f'(0)=—1'(2)+¢
¢ = f(0) +f(2) = 1 + &2
so, f{(x) + f{2 = x) = 1 + &2

2
1= jf(x) dx
0

2
I=.|.f(2—x) dx
0

2
21 =j(f(x)+f(2—x))dx

0

2
20=(1 +e2)jdx
0

I=1+¢?
Let Aand B be 3 x 3 real matrices such that A
is symmetric matrix and B is skew-symmetric
matrix. Then the system of linear equations
(A%B? - B?A?)X = O, where X is a 3 x 1 column
matrix of unknown variables and O is a
3 x | null matrix, has :
(1) no solution
(2) exactly two solutions
(3) infinitely many solutions
(4) a unique solution
Official Ans. by NTA (3)
Let AT = A and BT = B
C = A’B?- B2A?
CT = (AZBZ)T _ (BZAZ)T
— (BZ)T( AZ)T _ ( A2)T(B2)T
= B?A% — A’B?
C'=-C
C is skew symmetric.
So det(C) =0
so system have infinite solutions.
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Let a, b, c be in arithmetic progression. Let the
centroid of the triangle with vertices (a, c),

10 7
(2, b) and (a, b) be ( 3 3) If a, B are the roots

of the equation ax? + bx + 1 = 0, then the value
0foc2+[32—oc[3 IS :

(1) 256 (2) 256
2 — 69 4 - 71
3) 256 (4) 256
Official Ans. by NTA (4)
a+2+a_&

3 3

=4

c+b+b_z
an 3 3
c+2b=7

also2b=a+c¢
2b-a+2b=7
b 11

T4

11 o
now 4x’ +TX+1=0 <l3

o + B2 —oaP = (o + B)>— 3aB

(56 - (3)
16 4
23
256 4 256

For the system of linear equations :

X=2y=ILx—-y+kz=-2 ky+4z=6,k € R,

consider the following statements :

(A) The system has unique solution if k = 2,
k=-2.

(B) The system has unique solution if k = — 2.

(C) The system has unique solution if k = 2.

(D) The system has no-solution if k = 2.

(E) The system has infinite number of solutions
if k= -2.

Which of the following statements are correct ?

(1) (C) and (D) only

(2) (B) and (E) only

(3) (A) and (E) only

(4) (A) and (D) only

Official Ans. by NTA (4)

Sol.

20.

Sol.

Sol.

1 20
D=1 -1 k|=4-k
0 k 4

so, A is correct and B, C, E are incorrect.
Ifk=2

1 =20
D, =2 -1 2[=-48%0
6 2 4

So no solution

D is correct.

The probability that two randomly selected subsets
oftheset {1, 2, 3, 4, 5} have exactly two elements
in their intersection, is :

65 65
1) 57 (2) %
135 35
3) 59 4) 57
Official Ans. by NTA (3)
Total subsets = 2° = 32
SC,x3 10x27 135
Probability = —2—— =—— =1 ==~
32x32 12 2
SECTION-B
"C, ifn=r>0

n
For integersnandr, let { j = { r
T

0, otherwise

The maximum value of k for which the sum

S{E1 )57, e

equal to
Official Ans. by NTA (12)
Ans. by ALLEN (BONUS)

Bonus

k (10 15 k1712 13
> 1+ .
! k-1) /L1 k+1-i
C + PCy,,

26C

k+1
as nCr is defined for all values of n as will as

26 :
I SO C.k“ always exists . .
Now k is unbounded so maximum value is not
defined.
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Let A be an interger. If the shortest distance
between the lines x — A =2y — 1 = -2z and

7

X=y+2\A=2-AIis —, then the value of

242
In| is

Official Ans. by NTA (1)
1

x-1 Y75
1

z—0

1 1
2 2

x=0 y+20 z-A
11

(a, —a;).(b; xb,)
Ib, xb, |

Shortest distance =

b, xb, _
b, xb,|

2i-3j+k
J14
(8 —a)).(by xby) _ (—xh(—zm%}m&j
2i-3j+k
Ny

by xb, |
7
‘ 22

‘—2X+6k—§+k

‘ V14

sp-|=7
2| 2

57\,=§iz
2 2

Sh=5,-2
2

=1, -<
5

Sol.

Sol.

Ifatoa=1b+p=2and

1
af(x) + af(;) = bx + % x = 0, then the value

f(x)+ f(lj
X)) .

of expression — is
X+—
X
Official Ans. by NTA (2)
af(x)+ocf(lJ=bx+E ...(1)
X X

replace x by N

1 b
af(;)mf(x)—;wx .(2)
() +(2)

(a+o)f(x)+(a+ (X)f(l)=X(b+B)+(b+B)§
X

1
f(x)+f[x)=b+ﬁzg=2

a+a 1

X+—
X

Let a point P be such that its distance from the point
(5, 0) is thrice the distance of P from the point
(= 5, 0). If the locus of the point P is a circle of
radius r, then 4r2 is equal to

Official Ans. by NTA (56)

Let point is (h, k)

So. J(h=5?% +K* =3(h+ 5 +k°
8x% + 8y? + 100 x + 200 = 0

x>+ y? + 22—5x+25=0

2
r’ =%—25
4r? 2 100
rr = ——

4
4r2 = 156.25 — 100
4r? = 56.25

After round of 4r2 = 56
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If the area of the triangle formed by the positive
x-axis, the normal and the tangent to the circle
(x = 2)2 + (y — 3)? = 25 at the point (5, 7) is A,
then 24A is equal to :

Official Ans. by NTA (1225)

Ans. by ALLEN (1225 / BONUS)

o %
7 j\\
i 4’\0\/ (43/3,0)

Equation of normal

4x -3y +1=0

and equation of tangents
3x +4y -43=0

Area of triangle = %(§+l) x(7)

4
_1(17243)
2\ 12
1225

24

24A = 1225

* as positive x-axis is given in the question so
question should be bonus.

If the variance of 10 natural numbers 1, 1, 1,...., 1, kK is
less than 10, then the maximum possible value of
kis .

Official Ans. by NTA (11)

5 x> (ExY
6 =——-|—
n n

2 2
_ 9+k B 9+k <10
10 10

90 + 10k> — 81 — k? — 18 k < 1000
9k — 18k — 991 < 0

Kz -2k < &
B 9
k- 1) < 1000
- 9
-104/10 10410
<k-1<
3 3
104/1
k < 0vIo + 1
3
k<11

Maximum value of k is 11.

Sol.

Sol.

The sum of first four terms of a geometric

65
progression (G.P.) is 0 and the sum of their

65
respective reciprocals is 13" If the product of first

three terms of the G.P. is 1, and the third term is
o, then 200is .
Official Ans. by NTA (3)

Let number are a, ar, ar?, ar>

-1 65
a =— ...(1

r—1 12 M

1

—-—1
l(r4 J_ﬁi
a 1 18

T
1 (10 _6s
ar’ | 1-r 18 -(2)
(1) 3
=2 23 _ 2
) = a’r = 2
and adr=1

ar = 1
3

2._ 2
(ar)r = >

_3 . _2
r=,,a= 3
So, third term = 22 22
o, third term = ar’ = 3772

_3
4= 3

20 = 3
The students S, S,....., S, are to be divided into
3 groups A, B and C such that each group has at
least one student and the group C has at most 3
students. Then the total number of possibilities of
forming such groups is :
Official Ans. by NTA (31650)
If group C has one student then number of
groups
10C,[2° - 2] = 5100
If group C has two students then number of
groups
10C,[28 — 2] = 11430
If group C has three students then number of
groups
=10C; x [27 - 2] = 15120
So total groups = 31650
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21 21
Let iy, 1 ; 1+1J_) (1+1J_) _

a-* A+
and n = [| k [] be the greatest integral part of
n+5 n+5
|k |. Then D (j+57%- . (j+5) is equal to
j=0 j=0

Official Ans by NTA (310)

) 21 ) 21 ]
1,3 1,03
1 2 2 2 2
— +

K=
f(l_lq“(l+lq“
2 2 V2 2
[ 27 21 in 21
1
K= 512 in 2 " in 2
1 (147 +67) i(7mt—67)
= —|¢€ +c
K= 33l |
1 207 i
= — +
K= gl e
= —[+(1
K= 512[ (=Dl=
n=[kll=0

W

_l:

Z (j+5)7 —Z<J+5>
j=0

(1 +25+10j—j—5)

N

—
]
o

(- +9j+20)

N

—
]
(e}

5 5 5
D P+9>j+20> 1
j=0 j=0

5X6X11+9[5X6j+20x6
6 2

=55+ 135 + 120
=310

10.

Sol.

www.esaral.com

The number of the real roots of the equation

27
X+12+x=-5=—"1s

Official Ans. by NTA 2)
Case-Il
x<5

x+1)Y2-(x-5=—

3
(X+1)Z_(X+1)_Z=O
31
X + =375
_ g
=
Case-l11
X>5
(x+1)+(x—5)=7
1
(x+1)2+(x+1)—7=0
-1+
X = > (rejected as x > 5)

So, the equation have two real root.
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