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FINAL JEE-MAIN EXAMINATION - FEBRUARY, 2021
(Held On Friday 26" February, 2021) TIME:3:00 PM to 6:00 PM

MATHEMATICS
SECTION-A

If vectors 3, :xi—3+f< and 7, =i+yj+zf<
are collinear, then a possible unit vector parallel

to the vector xi+ y} +7k is

L~ - I (» =
) E(—ﬁk) (2) E(I—J)

L 2 »
3) ﬁ(lﬂ—k) 4) I(I—J+k)

Official Ans. by NTA (4)

a, and a, are collinear

unit vector in direction of

X yj ok =t (i34 )

Let A =1{1, 2, 3, ..,

10} and f : A —> A be

k+1 if kisodd

k if kis even

defined as f(k) :{

Then the number of possible functions
g : A > A such that gof = f is
(1) 10° (2) 10C, (3) 5° (4) 5!
Official Ans. by NTA (1)
x+1, 1if xis odd
f(x)= o
x, 1if x is even

o g: A — A such that g(f(x)) = f(x)

= If x is even then g(x) = x ...(1)

If xisodd then gx + 1) =x+ 1 ...(2)
from (1) and (2) we can say that

g(x) = x if x is even

= If x is odd then g(x) can take any value in

TEST PAPER WITH SOLUTION

Let f : R > R be defined as

2sin(—ﬂj, if x<—1
2

fx)=|lax> +x+bl, if -1<x<1

sin(mx), ifx>1

If f(x) is continuous on R, then a + b equals:
(1) -3 (2) -1 (3)3 4) 1

Official Ans. by NTA (2)

f(x) is continuous on R

= f(17) = f(1) = f(1")
la+1+b|= limsin(nx)
x—1

a+1+b=0=>a+b=-1 ..(1)
= Also f(-17) = f(-1) = f(-17)

11m2s1n( j |a 1+b|
2

x—>-1

la—1+b|=2

Eithera— 1+ b=2o0ora-1+b=-2
a+b=3..2) ora+b=-1..03)

from (1) and (2) = a + b = 3 = — 1(reject)
from (1) and 3) > a+b=-1

For x>0, if f(x)= I(liet)dt then f(e)+f( J

is equal to

1
(1) 1 (2) -1 33 (CRY
Official Ans. by NTA (3)

tlog, t
fx)= !mdt

1 1/x 1
( ) I—dt lett—



4*\

CouegeDekho

sof(

A natu

x 1+t /nt x
g+t o J‘Ent

—dt
t 1+t t

1

1 1
e)+f(gj =5 .0

ral number has prime factorization given

by n = 2*3Y5%, where y and z are such that

5
y+z=5and y!+z1!= —,y>z Then the

6

number of odd divisors of n, including 1, is :

(1) 11

(2) 6 (3) 6x (4) 12

Official Ans. by NTA (4)

Ans. (

4)

y+z=5

1

1
y z

>
6

=>y=3,2z=2
= n =2%3352=(2.2.2..) (3.3.3) (5.9)
Number of odd divisors =4 x 3 = 12

x?—x-2

Let f(x) = sin-!'x and gX)=————. If

g2)=

2x*—x—-6

lxiirzlg(x), then the domain of the

function fog is :

(1) (—oo, —2]\){—%, ooj

@) (-0 ~2][-L)
4

3) (= —2]\{—5, 00)

4) (o0, —1]U[2, »)

Sol.

Domain of fog(x) = sin™(g(x))

3
= leol< 1, 2@ =7

x>—x-2
2x*—x—6

(x+1)(x—2) <1
(2x +3)(x - 2)

x+1 <1 q x+1 > _1

N I P

<1

Xx+1-2x-3 x+1+2x+3>

<0
2x+3 and — 73

X+2 >0 3x+4>

x+3 0 M k3T

xe(—w,—Z]u[—g,ooj

The triangle of maximum area that can be

inscribed in a given circle of radius 't' is :
(1) An isosceles triangle with base equal to 2r.

2r
(2) An equilateral triangle of height 3

(3) An equilateral triangle having each of its
side of length /3.

(4) A right angle triangle having two of its sides
of length 2r and r.
Official Ans. by NTA (3)

h =rsin@ +r
base = BC = 2rcos0

0e {O,Ej
2

1
Area of AABC = E(BC)'h

A

A= %(Zrcos 0).(rsin0+r)

=12 (cos0).(1 + sinB)

% =1’ [cos2 0—sin 0 —sin’ 6]
do
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=r2[1+sin9] [1—2sin6] =0
positive

.®T .@‘1'

:>9=E b
6 0

) ) T
= A i1s maximum where 6=—

Y

1 r° = area of equilateral A with

BC = /3r.

Let L be a line obtained from the intersection
of two planes x + 2y + z=6 and y + 2z = 4.
If point P(a, B, y) is the foot of perpendicular
from (3, 2, 1) on L, then the value of
21(a + B + y) equals :

(1) 142 (2) 68 (3) 136
Official Ans. by NTA (4)
X+2y+z=6
(y+2z=4)x2

(4) 102

Xx-3z2=-2 =>x=32-2=>y=4-2z2

X+2
=z

3

-2
.+ AP 1% to line

PGAL—2,-2A+4,})

% N
N-2)+k

.:Zﬁ.(ﬁ—2}+ﬁ)=o

Br-=5).3+C2A+2)(-2)+ (-1 .1=0
AN-15+41L-4+A-1=0
14% = 20

10 p(16 8 10)

16+8+10 34

>a+pB+y-= 7 7

21(a + B +y) = 102

Let F{(AB,C) =(AA~B) v [~<CA(AV B)] v~A
and F,(A, B) = (A v B) v (B > ~A) be two
logical expressions. Then :

(1) F, and F, both are tautologies

(2) F, is a tautology but F, is not a tautology

(3) F, is not tautology but F, is a tautology
(4) Both F, and F, are not tautologies

Official Ans. by NTA (3)
F:(AA~B)v[~CA(AVvB)]v-~A
F,:(AvB)v (B —> ~A)

F, : {(AA~B) v ~A} v [(A vV B)A-~C]
{(Av~A)A(~A Vv ~B)} v [(AvVv B)A-~C]
:{tA(~A v ~B)} v [(A Vv B) A ~C]

:(~A v ~B) v [(A v B) A ~C]

[(~ Av~B)v(AvB)]/\[(~ Av~B)/\~C]

(0

F, : (~A v ~B) A ~ C # t (tautology)
F, : (Av B) v (~B v ~A) =t (tautology)
Let slope of the tangent line to a curve at any

point P(x, y) be given by . If the curve

Xy2+y
X

intersects the line x + 2y = 4 at x = -2, then the
value of y, for which the point (3, y) lies on the

curve, is :

18 4 18 18
W @5 G- @

Official Ans. by NTA (3)

dy _xy’+y
dx X

xdy — ydx ~ wdx
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- curve intersects the line x + 2y = 4 at
X = —2 = point of intersection is (-2, 3)

". curve passes through (-2, 3)

%—2+c c——i
= 3 = 3

_-18

RANTY

If the locus of the mid-point of the line segment
from the point (3, 2) to a point on the circle,
x2 + y2 = 1 is a circle of radius r, then r is equal

to :

D1 @+ Br @
() @5 G5 @7
Official Ans. by NTA (2)

3 cos0+3
2

h

sin0+2 (cos0, sin0)

2

k

3 A

L
R

Consider the following system of equations :
X+2y-3z=a

2x + 6y — 11z =b

X -2y +7z=c,

where a, b and c are real constants. Then the

system of equations :

(1) has a unique solution when 5a = 2b + ¢
(2) has infinite number of solutions when
Sa=2b+c

(3) has no solution for all a, b and ¢

(4) has a unique solution for all a, b and ¢

P, ix+2y-3z=a
P,:2x + 6y - 11z=b

P,ix-2y+7z=c

Clearly

5P, =2P,+P, ifSa=2b+c

= All the planes sharing a line of intersection

= infinite solutions

s
If 0 < a, b< 1, and tan-la + tan-!b = Z’ then
the value of

(a+b)_(a2+b2J+[a3+b3j_[a4+b4j+
2 3 4

is :
(1) log.2 2)e2-1

e
(3) e (4) log, (—j

2
Official Ans. by NTA (1)

T
tan~la + tan~'b = 1 O0<a bx1

a+b_1
= 1—ab
a+b=1-ab
@+DHb+1)=2

= log (1 + a) + log (1 + b)
(* expansion of log (1 + x))
= log [(1 + a)(1 + b)]

= log 2

= n’+6n+10
The sum of the series Z

£ W is equal

to :

41 19
1) —e+—e —10
(D 2 2

41 19
2y —e——e —10
(2) 2 2

41 19
3) —e+—e  +10
(3) 2 2

(4) e B 10
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icial Ans. by

n’+6n+10 4n’+24n+40

2n+1)! 4.2n+1)!

_ (2n+1)*+20n+39
4.(2n +1)!

_(2n+1)’+(2n+1).10+29
4(2n+1)!

(2n+1)° N (2n+1)10

29

| 2n+1)(2n)!

[2n+1 10 29
+ +
| (2n)!  (2n)! (2n+1)!

1 11 29 }
+ +
| 2n-1)! 2n)! @n+1)!

3t 57

1
Now, S :Z[S‘ +8S, +S;]

1 1le 11 29 29
+ +—+
2 2e

(2n+1)(2n)! "

2n+1)!

|

Let f(x) be a differentiable function at x = a with

o M@ —afx)

X—a

f'(a) = 2 and f(a) = 4. Then

equals :

(1) 2a + 4 (2)4-2a
(3) 2a - 4 4)a+4
Official Ans. by NTA (2)

f(a) =2, f(a) =4

i M@ —af(0

X—a X—a

M (Lopitals rule)

X—a

= f(a) — af'(a)

=4 - 2a

Let A(1, 4) and B(1, -5) be two points. Let P
be a point on the circle (x — 1)2 + (y - 1)2 =1
such that (PA)2 + (PB)? have maximum value,

then the points P, A and B lie on :

(1) a straight line (2) a hyperbola
(3) an ellipse (4) a parabola

Official Ans. by NTA (1)

P be a pointon (x — 1) + (y = 1)2 =1
so P(1 + cosB, 1 + sinB)

A(1,4) B(1,-5)

(PA)? + (PB)?

= (c0s0)2 + (sinB — 3)2 + (cs00)? + (sinO + 6)2
= 47 + 6sinO

is maximum if sinf = 1

= sinO =1, cosO =0

P(1,1) A(1,4) B(1,-5)

P,A,B are collinear points.

If the mirror image of the point (1, 3, 5) with
respect to the plane 4x — Sy + 2z = 8 is (o, ¥),
then 5(a + B + y) equals :

(1) 47 (2) 43 3) 39 4) 41

Official Ans. by NTA (1)
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P(1.3,5) . e‘f(t)dt +e* be a differentiable

/ function for all x € R. Then f(x) equals :
4x—5y+27=8

(1) 2¢57 21 2) e -1

& _ (ex—l)
Qo) (3) 2¢° -1 4 e

Official Ans. by NTA (1)

Point Q is image of point P w.r.to plane, M is <
mid point of P and Q, lies in plane - ) ZJ.elf(t)dtJreX = f(0) =1

0

M(l ra , 3+P , ks y] differentiating with respect to x
2 22 fX) = e f(x) + e*
4x — Sy + 22 =8 F) = (Fx) + 1)

l+a) (3+B 5+v) 10 et d
CY R Ey I R Rt IEER

Also PQ perpendicualr to the plane

- m(fx)+1)], =€l
= PQ|| n
Mm(f(x) + 1) — n(f0) + 1) = ex — 1

a-1 B-3 y-5
4 -5 2

=K (et zn(@j ool {as f(0) = 1)
a=1+4k fx)=2e -1

B=3-5k . Let A, be the area of the region bounded by
y=5+2k the curves y = sinx, y = cosx and y-axis in the

first quadrant. Also, let A, be the area of the

use (2) in (1) region bounded by the curves y = sinx,

2(1 + 4k) — 5(%} + (10 + Zk) - y = COsX, x-axis and X =g in the first quadrant.

Then,

Ko 2 (1) A:A,=1:12and A, +A, =1
> (2) A, =A,and A, +A, =2
(3) 2A,=A, and A, + A, =1++/2

13
from (2) a=—,pB=1y
5 5 (4) A:A,=1:2and A, +A, =1

Soa+ Pty =13+5+29=47 Official Ans. by NTA (1)
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4 w2

n/4
A= I (cosx —sinx)dx
0

A, =(sinx+cosx)8/4 =\2-1

n/4 n/2
A, = I sinx dx + j cosx dx

0 /4

= (—cos x)gl4 + (sin x):Z

A, =v2(V3-1)

Al iA = 1N2, A + A =1
A seven digit number is formed using digits 3,
3,4,4,4,5,5. The probability, that number so
formed is divisible by 2, is :

6 1 3 4
L @7 @5 @3

Official Ans. by NTA (3)
Digits = 3, 3,4, 4,4,5,5

7!
Total 7 digit numbers = 212131

Number of 7 digit number divisible by 2
= last digit = 4

3,3,4,4,5,5
Now 7 digit numbers which are divisible by 2

6!
= 212121

6!
212121 3

Required probability = 7! 7

SECTION B

Let z be those complex numbers which satisfy
z+5|<4and z(1+i)+Z(1-i)>-10,i=-1.
If the maximum value of |z + 1|2 is a+P/2,

then the value of (a + B) is

Official Ans. by NTA (48)
|z + 5| <4
(x+5)?2+y2<16 e (D

z(1+i)+z(1-i)=-10

(Z+Z)+i(z—f) >-10

X—-y+520 ... (2)

/x—y+5=0

Region bounded by inequalities (1) & (2)

|z + 1> = |z - (=D
Let P(-1, 0)

|z+1|;ax' =PB’| (where B is in 3™ quadrant)

for point of intersection

2
(x+5) +y2:16>y=i2\/§

Xx-y+5=0

A(2v2-5242) B(-2/2-5-22)
PB =(+242+4) +(242)
[z +1] =8+16+16v2+8

o+BV2=32+1612
0=32,B=16=o+p =48
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Let the normals at all the points on a given curve

pass through a fixed point (a, b). If the curve

passes through (3, -3) and (4, —2\2 ) , and given

that a—2+/2 b = 3, then (a% + b? + ab) is equal to

Official Ans. by NTA (9)

All normals of circle passes through centre

Radius = CA = CB
CA? = CB?

(a—3)*+ (b +3)

A(3,-3)

=@-4+ (b-2v2) B3-21)

a+(3-242)b=3
a—2J2b+3b=3 (1D

given that a—2y2b=3 -(2)

from (1) & 2) > a=3,b=0
a2+b2+ab=9

Let o and B be two real numbers such that
o+ B =1and aff =-1. Let p, = (o) + (B)",
p,_; =11 and p,,; = 29 for some integer
n > 1. Then, the value of p2is __

Official Ans. by NTA (324)
x>?-x-1=0 roots = a, B
02—a-1=0= o™ =g+ o!
BZ_B_1=0:>BH+1=BH+BH_1
+

Pa=P +P

29=P +11

P =18

P2 =324

1
If I, :J.x""‘(l—x)m1 dx, for m, n > 1 and
0

o € R, then a equals

m,n

Official Ans. by NTA (1)

= Hence 21m L= 2

If the arithmetic mean and geometric mean of
the pth and gth terms of the sequence
-16, 8, -4, 2, ... satisfy the equation
4x2 - 9x + 5 =0, then p + q is equal to

Official Ans. by NTA (10)
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5
Sol. 4x2-9x+5=0 :X:LZ

1)y 2
1=256(—5j =277 =(=1)7 2"

hence p + q = 10
The total number of 4-digit numbers whose

greatest common divisor with 18 is 3, is

Official Ans. by NTA (1000)

Let N be the four digit number

gcd(N,18) = 3

Hence N is an odd integer which is divisible
by 3 but not by 9.

4 digit odd multiples of 3

1005, 1011,....... , 9999 — 1500

4 digit odd multiples of 9

1017, 1035,....... , 9999 — 500

Hence number of such N = 1000

Let L be a common tangent line to the curves
4x2 + 9y? = 36 and (2x)? + (2y)? = 31. Then the

square of the slope of the line L is _

Official Ans. by NTA (3)

2 2
X

Given curves are ry +—=1

let slope of common tangent be m

so tangents are y = mx ++/9m” + 4

1
y=mxi% I+m’

hence 91’1’12 +4 :%(1 +m2)

=36m’+16=31+3Im* =>m?* =3

Let a be an integer such that all the real roots of
the polynomial 2x3+5x* + 10x3 + 10x2 + 10x + 10
lie in the interval (a, a + 1). Then, |a| is equal

to

Official Ans. by NTA (2)

Let 2x3 + 5x* + 10x3 + 10x% + 10x + 10 = f(x)
Now f(-2) = =34 and f(-1) =3

Hence f(x) has a root in (-2,—1)

Further f'(x) = 10x* + 20x3 + 20x? + 20x + 10

=10x> (xz +%)+2(x+lj+20}
L X X

2
=10x> (x+l+1] +17] >0
X

Hence f(x) has only one real root, so |a| = 2

Let X, X,, ..., X3 be eighteen observations

18
> (X, —a)=36 and

i=1

such that

18
> (X —B)2 =90, where o and B are distinct

i=l1

real numbers. If the standard deviation of these

observations is 1, then the value of |a — B is

Official Ans. by NTA (4)
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18

(x,~a)= 36,i(xi ~B)’ =90

i=1

18

18 18
=3 %, =18(a+2), Y % —2B> x, +18p> =90
i=1 i=1

i=1

Hence » x; =90—18B>+36B(o+2)

Given

18 18

= 90 — 18B2 + 36B(a + 2) — 18(a + 2)* = 18
=5-B>+208 +4p-a?—4o -4 =1

= (@-B?+4a-P)=0=Jo—-pl=0or4
As o and f are distinct o — B| = 4

0
0 | satisfies the

1
If the matrix A=|0
3 -1

1 00
0 4 O] for
0 0 1

equation A20 + A9 + BA =

some real numbers o and B, then B — o is equal

1 0 0 1 0 0
A*=10 2% 0,A"=[0 2" 0
0 0 1 3.0

l+oa+p 0
So A*+aA”+BA=| O 2% +a.2" +28
300+3B

Therefore oo + B = 0 and 2% + 2% — 200 = 4

4(1—218)

=o=

hence B =2
sop-o)=4



