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Sol.

Sol.

JEE Exam Solution

FINAL JEE-MAIN EXAMINATION — MARCH, 2021
Held On Tuesday 16th March, 2021
TIME: 9:00 AM to 12:00 NOON

SECTION-A
The number of elements in the set
{x e R:(xl-3)Ix + 4l =06} is equal to
(H 3 )2 3) 4 @1
Official Ans. by NTA (2)
X#-4
(IxI=3)(Ix +4) =6

= KI=3 =7

6 My

—3 \/L_'XH
4 V/‘g X

No. of solutions = 2

Let a vector o+ B} be obtained by rotating the

vector /3i +j by an angle 45° about the origin
in counterclockwise direction in the first
quadrant. Then the area of triangle having
vertices (a, B), (0, B) and (0, 0) is equal to

1 1
M ) 1 G @ 02

Official Ans. by NTA (1)

B(0,p) A'(o,B)

159 SIRERD
45°

8] 30°
(0,0)

1
Area of A(OA'B) = 50A'cos15° x OA'sinl5°

2 sin 30°

on)

D= o

=(3+1)><

0 | —

Sol.

www.esaral.com

If for a > 0, the feet of perpendiculars from the
points A(a, —2a, 3) and B(0, 4, 5) on the plane
Ix +my + nz = 0 are points C(0, —a, —1) and D
respectively, then the length of line segment
CD is equal to :

(1) V31 ) Va1
3) /55 4) 66
Official Ans. by NTA (4)
A(a,—2a,3) B(0,4,5)
? 2
C:I—h Ix+my+nz=0
(0,—3,—1)

. 1
C lies on plane = —-ma—n =0 :E: ——....(D
n a

CA Il /i + m]+nk
a—O_—_a_4 m a

=—=—=—=-—
/ m n n 4 2

From (1) & (2)

_12%332:43;1:2 (since a > 0)
a

m -1
From (2) —=—
n 2

Letm=—t = n=2t

2 2
—=—==t
I —t

So plane : t(x -y +2z) =0

BD = =6

CD =+/BC? -BD?
=\/(02+62+62)—(x/g)2
=66

C=(0,-2,-1)
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Consider three observations a, b and ¢ such that
b = a + c. If the standard deviation of a + 2,
b + 2, ¢ + 2 is d, then which of the following
is true ?
(1) b2 = 3(a? + c2) + 9d2
(2) b2 = aZ + ¢2 + 3d2
(3) b2 = 3(a2 + c2 + d?)
(4) b2 = 3(a? + c2) — 9d2
Official Ans. by NTA (4)
For a, b, ¢

a+b+c

3

=%

mean =

b=a+c

_ 2b
= X=7 .. (1)

SD. @a+2,b+2,¢c+2)=SD.(ab,c)=d
_az+b2+cz_
3

24b’+c’ 4b°

g-ato+c b

= 3 9
= 9d? =3(a? + b2 + ¢?) — 4b?
= b2 =32 + c?) — 942

x)

= d

T
If for XE(O, Ej’ loggsinx + log gcosx = —1

1
and log,y(sinx + cosx) = 5(loglon - 1), n>0,

then the value of n is equal to :
(1) 20 (2) 12 3)9

Official Ans. by NTA (2)

X € (O, E)
2

log,psinx + log gcosx = —1
= log;ysinx.cosx = -1

4) 16

. 1
SINX.COSX = —
= 10 (1)

. 1
log,,(sinx +cosXx) = E(log10 n-1)

loglegfl
= sinx+cosx=10( ’ 2)= %

by squaring

n

1 + 2sinx. = —
SINX.COSX 10

1+1 n
= —=—
5

10 = n=12

Sol.

Sol.

i —i
Let A :{ o } i=+/—1.Then, the system of
-1 i

X 8
linear equations AS[ }:{ } has :
y 64

(I) A unique solution

(2) Infinitely many solutions
(3) No solution

(4) Exactly two solutions

Official Ans. by NTA (3)

X—y 8
128 -
—X+y 64
x—y = M)
= Y=g
& —x+y=+ @)
y=5 o -

= From (1) & (2) : No solution.

If the three normals drawn to the parabola,
y2 = 2x pass through the point (a, 0) a # 0, then
'a' must be greater than :

1 1
m5  @-; G-l @1

Official Ans. by NTA (4)
For standard parabola
For more than 3 normals (on axis)

L
X >5 (where L is length of L.R.)

www.esaral.com
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For y2 = 2x
LR.=2
for (a, 0)

L.R.
a>T:>a>1

8.  Let the position vectors of two points P and Q
be 3i-— 3 +2k and j+ 2] — 4k , respectively. Let
R and S be two points such that the direction

ratios of lines PR and QS are (4, -1, 2) and
(-2, 1, -2), respectively. Let lines PR and

QS intersect at T. If the vector TA is

perpendicular to both PR and 65 and the

length of vector TA is \/g units, then the
modulus of a position vector of A is :

(1) Vag2 @ Vi71
(3) V5 @) 227 0

Official Ans. by NTA (2)
Sol. P(3, -1, 2)

Q(la 2a _4)

PRII41-j+2k

QSII-2i+j-2k

dr's of normal to the plane containing
P, T & Q will be proportional to :

i j k
4 -1 2
-2 1 2 Sol.
P Q
T
f_m_n
0 4 2

= x-3 y+l1 z-2

F int, T: PT= =i
or poin ) >

x-1 y-1_ z+4

oT -
Q -2 1 -2

JEE Exam Solution www.esaral.com

T:@1r+3,-A-1,20+2)
=Qu+Lp+2,2u—-4)

4A+3=2u+1 = 2h+p=-1

A+pu=-3 = Ar=2

& p=-5 A+u=-3 = Ar=2

So point T : (11, -3, 6)

08 ~(1i-+)< 74|35

J5
6K=(11€—3]+612)i(2j+12)

OA=11i-j+7k
or
9i—5]+5k

10A =121 +1+49 =171

or

\81+25+25 =+/131
Let the functions f : R > Rand g: R —> R be
defined as :

) x+2, x<0 d x) x3, x <1
X)= an X)=
: >0 8 3x-2,x2>1

Then, the number of points in R where (fog)(x)
is NOT differentiable is equal to :

(13 21

(3)0 4) 2

Official Ans. by NTA (2)

gx)+2, gx)<0

f@@»:igmﬁ £(x)20

x> 42, x<0

=1x5, x €[0,1)
(Bx—2)%, xe[l,0)

3x?, x<0

(fog(x))'=4{6x°, x €(0,1)
2(3x-2)x3, xe(l,)

At'O'

L.HL. # RHL. (Discontinuous)

At'l'

LHD.=6=RHD.

= fog(x) is differentiable for x € R —{0}
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10. Which of the following Boolean expression is
a tautology ?
MHpprgpdvpva
@ pPprgpdvp—>q9
G pprdAlp—>q
@DpPrgd->P->a
Official Ans. by NTA (4)

Sol. |p|q|pAq|p—>q|(pArg)—>(p—>q)
T|T| T T T
T|F| F F T
F|T| F T T
F|F| F T T

(p AqQ — (p —> g is tautology
11. Let a complex number z, Izl # 1,

satisfy log | LHIZ <?2. Then, the largest
#\dzl-1)

value of Izl is equal to ____

(1) 8 (2)7 (3) 6 4) 5

Official Ans. by NTA (2)

Sol. log , (LH]ZJSZ
F\dzl-1
lzI+11 Zl
(zl-1? 2
2lzl + 22 > (Izl — 1)2
2zl + 22 > 1zI2 + 1 - 2zl
lzI2 — 4lzl - 21 <0
= lzZ1<7
Largest value of Izl is 7
12. If n is the number of irrational terms in the
expansion of (314 + 51/8)60  then(n — 1) is
divisible by :
(1) 26 (2) 30 3) 8 4) 7
Official Ans. by NTA (1)
Sol. (314 4 51/8)60
60C, (31/4)60-r (51/8)r
60-r 1
“C.(3) + 58
For rational terms.

%=k; 0<r<e60
0 <8k <60
0<k< X
-8
0<k<75

13.

k=0,1,2,3,4,56,7

60 -8k
4

of k.

Total rational terms = 8

Total terms = 61

irrational terms = 53

n-1=53-1=52

52 is divisible by 26.

Let P be a plane /x + my + nz = 0 containing
I-x y+4 z+2
23
divides the line segment AB joining points

A(-3, -6, 1) and B(2, 4, -3) in ratio k : 1 then
the value of k is equal to :

() 1.5 )3 3)2 “4) 4
Official Ans. by NTA (3)

is always divisible by 4 for all value

the line, If plane P

Sol.

B(2a49_3)
A(-3,-6,1)

b O

Point C is
2k-3 4k—-6 —3k+1
k+1 k+1  k+1

x-1 y+4 z+2

-1 2 3
Plane Ix + my + nz=0
I(-1) + m(2) + n(3) =0

—-/+2m+3n=0 ... (1
It also satisfy point (1, -4, -2)
[-4m -2n=0 ... 2)

Solving (1) and (2)

2m + 3n =4m + 2n

n =2m

[-4m -4m =0

[ =8m

l n

8 2
I:m:n=8:1:2
Plane is 8x + y + 2z =0
It will satisfy point C

8(2k—3j+(4k—6j+2(—3k+1j=O
k+1 k+1 k+1

16k =24 + 4k -6 -6k + 2 =0

14k = 28 k=2

m
1

JEE Exam Solution www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
user
Rectangle


¥Saral

JEE | NEET | Class 8 - 10 Download eSaral APP >

14. The range of a € R for which the function Sol.
X\ . .fX
f(x) =(4a-3)(x+log, 5)+2(a—7)cot (Ejsm [Ej,
x #2nm,n e N, has critical points, is :
4
(3) [1, x) (4) (=0, —1]
Official Ans. by NTA (2)
Sol. f(x) = (4a — 3)(x + log.5) + (a — 7)sinx
f(x)=M@a-3)(1)+ (a— T)cosx =0
COSX = 3-da
= T a7 16.
BPELLP
a-7
3—4a+120 3—4a<1
a—7 a—7
3—4a+a—7ZO 3—4a_1<0
a—-7 a—-7
—3a—420 3—4a—a+7<0
a-7 a—7
3a+4§0 —Sa+10<0
a-7 a—7 Sol.
5a—10 50
a—7
S5(a-2
__gfz_____l >0
a-7
0 2 7
oe {—i, 2]
3
) 4
Check end point 3 2
15. A pack of cards has one card missing. Two
cards are drawn randomly and are found to be
spades. The probability that the missing card
is not a spade, is :
N 2 52
M 4 @ 867
D 02
3) 50 ) 425
Official Ans. by NTA (3)
JEE Exam Solution www.esaral.com

E, : Event denotes spade is missing

|}
P(El)_Z,P(El)_4

A : Event drawn two cards are spade

1 12C2 3 13C2 3 13C2
7| s X = X =
pay_ 4 \'C) 47\"c,) 47l

1 12C2 3 13C2
<% s X5
4 C,) 4 C,

_»
50

Let [x] denote greatest integer less than or

3n
equal to x. If forn € N, (I-x+x°)" :Zaj X',
j=0

[
then Za2j+4 Z a,;+1 is equal to :

=0 =0

(2 (2) 21
31 (4) n
Official Ans. by NTA (3)

3n
2 3\n __ ]
(I-x+x7) —Zajx
j=0

(1 -x+x) =2y + ;X + X2 ....... + a3,x3n
3n
2
ZaZJ: Sum of a5 + a, + a4 ........
=0
3n-1
7]
> a,+1 = Sum of a; + a5 + a5 .......
=0
put x =1
1=ao+al+az+a3 ......... +a3n ....... (A)
Put x = -1
l=ay—a +a,—az ... + (—1)3ray, ....... B)

Solving (A) and (B)

G
2 2

a, +4 ay, =1
=0 =0
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17.

Sol.

18.

Sol.

JEE Exam Solution

If y = y(x) is the solution of the differential

ﬂ+2ytanx =sinx, y[zj =0, then
dx 3

equation,
the maximum value of the function y(x) over R
is equal to :

1 15
(2) 5 (3) Y

Official Ans. by NTA (4)

d .
—y+2ytanx:s1nx
dx

1
OF ) 5

IF _ ejZlanxdx _ e2(znsecx
LF. = sec?x

y.(sec’ X) = jsin x.sec? xdx
y.(sec’x) = Jsec X tan xdx

y.(sec2 x)=secx+C

secx —2 N
= =CcosX—2cos” X

jnd 5
seC” X

dy 1
=t - 2t2 —=1-4t=0 = t=—
Y = dt 4

1 1 2-1 1
max =———=——=—

8 8 8
The locus of the midpoints of the chord of the

circle, x2 + y2 = 25 which is tangent to the
2 2

XYy P
hyperbola, ?_E_l 18 :
(1) x2+ y2)2 - 16x2+9y2 =0
(2) (x2 4+ y2)2 —9x2 + 144y2 = 0
(3) (X2 + y2)2 — 9x2 — 16y2 = 0
4) x2 +y»)?2-9x2 + 16y2 =0
Official Ans. by NTA (4)

X +y =25

N

Equation of chord

h
—k=—-——x-h
y—-k k( )

19.

Sol.

20.

ky — k2 = -hx + h2
hx + ky = h2 + k2

hx h*+k’
y=-——+
k k
2 2
y
t tto ——-—=1
angent to 9 16

c2 = a2m? — b2

2, 122 2
h” +k :9(_Ej 16
k k
(x2 + y2)? = 9x2 — 16y?
The number of roots of the equation,
(Sl)sinzx +(81)coszx — 30

in the interval [0, «] is equal to :

(1) 3 (2) 4 (3) 8 “4) 2
Official Ans. by NTA (2)
(81)sinzx +(81)coszx _ 30
sin? x 81 l
(81) +—( gi)nzx =30
(18)
(Sl)sinzx —t
t+ﬁ= 30
t
t2-30t+81=0
t=-3)t-27)=0
(81)sin2x — 31 or (81)sinzx — 33
34sin2x — 3] or 34sinzx — 33
sin® x = 1 or sin’ x = 3
4 4
O_ x Total sol. = 4

k r
Let S, = Ztan’l [sz6—j Then lim S, 18

2r+l1
pay +13 k—o

equal to :

(1) tan™ (3)
2

(3) cot™ (ij
2

Official Ans. by NTA (3)

T
@ 5

(4) tan-1(3)

www.esaral.com
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k ~ 6"
Sol. S, :;tan 1(221—”21}

Divide by 32r

t
y tan™' 3
=l 1+2¢
3
L2
Zk:tam'1 3
= 2t
r I+t.—

M~

2t
t t)—tan”' | —
( an”'(t) —tan ( 3 jj
K 2 r+l
Z tan™’ —tan" [—)
r=1 3
k+1
S, =tan”' (gj— tan™" [EJ
3 3
2 2 k+1
S, =lim{tan”'| = |-tan”'| =
== 3 3

(20

S, =tan (2) =cot™ (gj
3 2

.1
L

JEE Exam Solution

Sol.

Sol.

www.esaral.com

SECTION-B
Consider an arithmetic series and a geometric
series having four initial terms from the set
{11, 8, 21, 16, 26, 32, 4}. If the last terms of
these series are the maximum possible four
digit numbers, then the number of common
terms in these two series is equal to
Official Ans. by NTA (3)
GP: 4,8, 16, 32, 64, 128, 256, 512, 1024, 2048,
4096, 8192
AP : 11, 16, 21, 26, 31, 36
Common terms : 16, 256, 4096 only
Let f : (0, 2) > R be defined as

f(x) =log, (1 +tan (?D .

Then, lim %(f(lj+ f(zj+ +f(1)j is equal
n—on n n

Official Ans by NTA (1)

-

n%wrln

2 1
E :—Ifn (1 +tanﬂjdx ()
m2) ) A

replacing x —»> 1 — x

1
E =ijzn(1 +tan Z(1— x)jdx
In2y 4

1
E=—2 Ién(1+tan(£—ﬁxjjdx
In2+y 4 4

T
51 1+tan—x
E=—J€n 1+—4 dx

T
0 1+tan—x
4

S PN R TN
X
0 1+tan—
4

2 | X
E:gn—zj(ﬁnz—fn(lﬂanTDdX ..... (i1)

0
equation (i) + (ii)
E=1
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3. Let ABCD be a square of side of unit length.
Let a circle C,; centered at A with unit radius
is drawn. Another circle C, which touches C,
and the lines AD and AB are tangent to it, is
also drawn. Let a tangent line from the
point C to the circle C, meet the side AB at E.
If the length of EB is 0‘+\/§B’ where o, [3 are
integers, then oo + B is equal to____
Official Ans. by NTA (1)

Sol. A y-axis
D(0,1) C(1,1)

D
(t,r
(0,0)A X-axis
| E B(1,0)
Here AO + OD = 1 or (/2 + 1)1 = 1
= 1= ,2-1
equation of circle (x — 0+ (y - =1
Equation of CE
y—-1=mx-1)
mx -y+1-M=20
It is tangent to circle
mr—r+1l-m
———|=r
m-+1
(m—-Dr+1-m
2 =T
m-+1
(m-1* (=D _
m’+1
Put r=+2-1
On solving m = 2 — \/3,2+ V3
JEE Exam Solution

Sol.

Sol.

Taking greater slope of CE as

2+\/§

y-1=0@2+B)x-1
Put y=0

d1=02+PB) -1
~1 X 2_\/5 =x-1
2443 | 2-3

x—l:\/§—1

EB=1-x=1-(/3 -1
EB=2- 3
. ae*—bcosx+ce™” .
If lim - =2 thena+b +cis
x>0 Xsin X
equal to ___

Official Ans. by NTA (4)

. _ae* —bcosx+ce™
lim =2

x—0 X sin X

~ [arbre=d]

The total number of 3 x 3 matrices A having
enteries from the set (0, 1, 2, 3) such that the
sum of all the diagonal entries of AAT is 9, is

equal to __

Official Ans. by NTA (766)

a b c
LetA=|d e f

g h i
diagonal elements of
AAT, 22+bP+P P+ + g +b+c
Sum=a +b*+cF+d+e+ 2+ g +h +i’=9
abcdefghic(0]1,2 3)

2

www.esaral.com
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Case No. of Matrices
(1) | All-1s 9!_1
o=
(2) | One—3 91 9
remaining-0 | 11x8!1
(3) | One-2 9!
five-1s Thespear o0
three-Os
4 |two-2's 9
one-1 ot X
six-0's
Total no. of ways =1+9 +8 x 63 + 63 x4
= (766
6. Let
-30 20 56 2 7 @
P=/90 140 112|and A=|-1 -o 1
120 60 14 0 -0 -o+l
—-1+i4/3
where mz%f, and I; be the identity
matrix of order 3. If the determinant of the
matrix (P-TAP — 1;)? is aw?, then the value of
aisequal to
Official Ans. by NTA (36)
Sol. Let M = (P-1AP - I)2
= (P-1AP)2 — 2P-1AP + 1
= P-1A2P — 2P-1AP + 1
PM = AP —2AP + P
= (A2 -2A1+ 2P
= Det(PM) = Det((A - I)2 x P)
= DetP.DetM = Det(A — I)2 x Det(P)
= Det M = (Det(A - 1))2
1 7 w?
Now A-I=|-1 -w-1 1
0 -W  —W
Det(A-1)= (W2 +w+ w) + 7(=w) + w3 = —-6w
Det((A — 1))2 = 36w?
= o=236
7. If the normal to the curve
y(x):I(2t2—15t+10)dt at a point (a,b) is
0
parallel to the line x + 3y = -5, a > 1, then the
value of la + 6bl isequal to ____
Official Ans. by NTA (406)
JEE Exam Solution

Sol.

Sol.

y(x) = j(zﬁ —15t+10)dt
0
y'®)]_ = [2x2 —15x+ 10] =2a>-15a+10

1
Slope of normal =73
= 2a’-15a+10=3=a=7

1
& a= 5 (rejected)

7
b = y(7) :j(zﬁ —15t+10)dt

0

3 7 7
=[24—15t +10t}
0
= 6b=4x7"-45%x49+60x7
la + 6bl = 406

Let the curve y = y(x) be the solution of the
. . . dy

differential equation, d—=2(x+1). If the
X

numerical value of area bounded by the curve

48

y = y(x) and x-axis is 5 then the value of

y(1l) is equal to __

Official Ans. by NTA (2)
dy

—=2(x+1

ix (x+D

= jdy:j2(x+1)dx

= yx)=x2+2x+C

445 N/

Area =——
3 ~1+V1-C
-1+v1-C
—14+/1-C
= 2 j (—(x+1)2—C+1)dx=¥
-1
3 —1+/1I—C
B 0 PO
3 1 3

= —1-Cy+3c-3C/1-C

343J1-C-3C+3=28
C=-1
fX)=x2+2x -1, f(1)=2

Uy

www.esaral.com
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9. Let f : R > R be a continuous function such
that f(x) + f(x + 1) = 2, for all x € R. If
8 3
I, = [ fx)dx and I, = [ f()dx, then the value
0 -1
of I, +2l,isequalto ____
Official Ans. by NTA (16)
Sol. fx)+ fx+1)=2
= f(x) is periodic with period = 2
8 2
I, = [ f00dx =4[ f(x)dx
0 0
1
= 4j(f(x)+f(1 +x))dx = 8
0
Similarly , =2 x 2 =4
I +2I, =16
10. Let z and w be two complex numbers such that
_ +1
w=2Z-27+2, ZZ li =1 and Re(w) has
minimum value. Then, the minimum value of
n € N for which wn is real, is equal to
Official Ans. by NTA (4)
JEE Exam Solution

Sol.

0w=2Z-27+2 .
3i
Z+1 _1 7
z—3i y=1
= lz+il=lz-3il .
) ®i
= z=x+1, xR

o=X+1DX-1) -2(x+1) +2
=x2+1-2x-21+2

Re(w) = x2-2x + 3

For min (Re(w)), x =1

= ©=2-2i =2(1-i)= 242¢ *
o" = (2\/5)"647

For real & minimum value of n,
n=4
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