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FINAL JEE-MAIN EXAMINATION — AUGUST, 2021
Held On Thrusday 26th August, 2021
TIME: 9:00 AM to 12:00 NOON

SECTION-A
The sum of solutions of the equation
COS_X =|tan2x |, xe[—ﬁ,E —{E,—E} 18 :
1+sinx 2°2 4 4
11n T
1) —— 2) —
D 30 (@) 10
r e
3) — 4) —
3 30 “) T
Official Ans. by NTA (1)
COS_X =ltan2x |
1+sinx
cos?x/2—sin’>x/2
=l tan2x |

(cosx/2+sinx/2)

—11x
or sum = .

6

The standard deviation of 20
10 and 2.5

respectively. It was found that by mistake one data

mean and

observations were calculated as

value was taken as 25 instead of 35. If o and \/E

are the mean and standard deviation respectively

for correct data, then (a, B) is :

(1) (11, 26) (2) (10.5, 25)
3) (11, 25) (4) (10.5, 26)
Official Ans. by NTA (4)

Given :

Mean (i) = 22);‘ =10

or Xx, = 200 (incorrect)

or 200 — 25 + 35 =210 = Zx, (Correct)

Sol.

www.esaral.com

Now correct X = & =10.5
20

again given S.D = 2.5 (o)

2
2 _ XX

-0 =25

(o}

or inz = 2125 (incorrect)
or £x =2125-25"+ 35
= 2725 (Correct)

. correct G2 = ﬁ— (10.5)2
20

’ =26

e}

orc=26
Soa=10.5p3=26

2 2

On the ellipse %+YT =1 let P be a point in the

second quadrant such that the tangent at P to the
ellipse is perpendicular to the line x + 2y = 0. Let S
and S' be the foci of the ellipse and e be its
eccentricity. If A is the area of the triangle SPS'
then, the value of (5 - ¢). Ais:

(16 ()12
(3) 14 (4)24
Official Ans. by NTA (1)

/

Equation of tangent : y =2x + 6
at P
- P(=8/3, 2/3)

1

)

S&S'=(-2,0)&(2,0)
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AreaofASPS':l ><4><z
2 3

A=
3

: DA=(5— )3
L G-EA=(- )7 =6

Let y = y(x) be a solution curve of the differential

equation (y + 1) tan’x dx + tanx dy + y dx = 0,

o3
(2w

If lim xy(x)=1, then the value of

x—>0+

n n
(1) 1 2) Z_l
n n

3) Z+1 “) 1

Official Ans. by NTA (4)
(y + Dtan’x dx + tanx dy + y dx =0

dy sec’ x
or —+ .y =—tanx
dx tanx
SCCZX
J X Intanx
IF=¢ tnx —g¢ =tan X

Soytanx =-— j tan® xdx

orytanx=—tanx +x+C

C
ory=—1+ +
tanx tanx
. x2 Cx
or limxy=—-x+ + =1
x—0 tanx tanx
orC=1

y(x)=cotx+xcotx—1

)

Let A and B be independent events such that
P(A) = p, P(B) = 2p. The largest value of p, for

which P (exactly one of A, B occurs) = é ,18:

1 2
6] 3 2 5

4 5
3 5 “ '

Official Ans. by NTA (4)

Sol.

Sol.
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P(Exactly one of A or B)

- P(ANB)+P(RnB)=>

- P(A)P(E)+P(K)P(B)=%

= P(A)(1-P(B)) + (1-P(A))P(B) = g

5
:p(1—2p)+(1—p)2p=§

=36p —27p+5=0

R
3 12
5
Pmax—E

Let 6 ¢ [0,%) . If the system of linear equations

(1 +cos’@)x +sin Oy +4sin30z=0
cos’@ x + (1 +sin’ Q) y +4sin30z=0
cos’@x +sin’ Oy + (1 +45sin30)z=0

has a non—trivial solution, then the value of O is :

T T
2) — 3) —
(2 13 (3) T

Official Ans. by NTA (2)
Case-I

47 5w
(1 ) “4) T}

sin” 0 4sin30
4sin30

1+4sin30

1+cos’ 0
1+sin” 0 =0

sin” 0

cos> 0
cos> 0
C,—>C +C
2 sin’0

2 1+sin’0

1 sin” 0

45sin 30
45sin 30
1+4sin30

=0

R, >R -R,R, - R —R,
0 -1 0
11 -1
1 sin®0 1+4sin’0

or4dsin30=-2

=0

sin39=—l
2

_In

0=
18
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RO =) 12
7. Letf(x)= costhan s1nkcot U , S+ =T
X 1 —X 1 _X2
0<x<1.Then: Putx =2
(1) (1 =x)" f'(x) = 2(f(x))* = 0 S 2101
(2) (1+ %) £(0) + 2(f()) = 0 2"
(3) (1 -x)fx) +2(fx)’'=0 Not in option (BONUS)
2 2
@ (1 +x) £x) - 2(fx)) =0 9. If 2OCr is the co-efficient of x" in the expansion of
Official Ans. by NTA (3) -
( = ) (1 +x)”, then the value of Zrz ¢, is equal to:
Sol. f(x) = cos L2 tan” " sin Lcot U r=0
X
(1) 420 x 2" (2) 380 x 2"
_ 18 18
cot”! 1-x sin'Jx (3) 380 x2 (4)420 x2
x Official Ans. by NTA (4)
or f(x) = cos (2tan” \/; ) 20
2 20
} (2% Sol. Zr g ON
= cos tan k J r=0
1-x
_ 4(r-1)+r1).°C
f(X) = —1 X Z( ( ) ) r
1+x
-2 2019 ;g 20 19
Now f(x) = dr(r-1).=—="cC +r.=>"c_
(1+x)° r(e=1) 7 r
1—x)2 =20 x 19.2" +20.2"
or f'(x) (1—x)2=—2[ ]
1+x = 420 x 2"
2 2
or (1 —x)" f(x) + 2(fx))" = 0. 10.  Out of all the patients in a hospital 89% are found
8 The sum of the series to be suffering from heart ailment and 98% are
2 100
1 + 2 + 2 ot %00 when x = 2 suffering from lungs infection. If K% of them are
x+1 x?+1 x*+1 2 41
_ suffering from both ailments, then K can not
is:
belong to the set :
5101 5100
D1+ @ T+ (1) {80, 83,86,89}  (2) {84, 86, 88, 90}
5100 5101 (3) {79, 81, 83, 85} (4) {84, 87,90, 93}
47 -1 47 -1 Official Ans. by NTA (3)
Official Ans. by NTA (4) Sol. n(A UB)>n(A) +n(B) - n(A N B)
Allen Ans. (BONUS)
100 = 89 + 98 —n(A U B)
1 o) 22 2100
Sol. S=XH+XzHjLX4+1+““X2100+1 n(A UB) > 87
1 1 1 2 2 87 <n(AuUB) <89
S+ = + Fo = + +...
I-x 1-x x+1 1-x2 1+x° .
Option (3)

JEE Exam Solution www.esaral.com 3
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11.

Sol.

12.

Sol.
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The equation arg z=1 I represents a circle
z+1 4

with:

(1) centre at (0, —1) and radius \/5
(2) centre at (0, 1) and radius \/5
(3) centre at (0,0) and radius \/5

(4) centre at (0,1) and radius 2
Official Ans. by NTA (2)

Ima

In AOAC

. [n] 1
sin| — | =—

4/ AC
— AC=+2
Also, tanﬁz%:L

4 0OC OC

=0C=1
.. centre (0, 1) ; Radius = \/5
Let ﬁ=i+3+f< and Bz}—f(. If ¢ is a vector
such that @x¢=b and a.c¢=3, then a.(bx<) is
equal to :
(-2 (2)-6 (3)6
Official Ans. by NTA (1)
ldl=/3;a.5=3; dxb=-2i+]+k, iaxc=b

Cross with 4.

2

ax(@xc¢)=axb
= (d.8)da—a’C=axb
= 35—36:—2i+j+f<

= 31+33+31A<—36=—21+3+f<

.51 2 2k
= C=—+—+—
33 3
, L 10 2 2
. A(bxE)=@Exb)i=—+=+= =2
(bxc)=(axb) 3 7373

13.

Sol.

14.

Sol.

www.esaral.com

If a line chord of the circle
4x> + 4y’ + 120x + 675 = 0, passes through the
point (=30, 0) and is tangent to the parabola

y2 = 30x, then the length of this chord is :

5 @7 3 5V3 @35
Official Ans. by NTA (4)
Equation of tangent to y* = 30 x

along a

=mx + —
y 4m

Pass thru (=30, 0) : a = —30m +:—0 =m'=1/4
m

(-15,0)

AR

A—F3

(5 =2VR?*—P? =2 /%—%

o 0y =30 =12 35

20 5
The value of %jﬁ((x”)z{x‘l)z—zf dxis:

x—1 x+1
VAD

[E—
W] W

x-2y+30=0

(1) log, 4 (2) log 16
(3) 2log 16 (4) 4log (3+24/2)
Official Ans. by NTA (2)

| P

/ﬁ x+1 x-1 2\

= '[ (x—l_x+lJ d
Y

V5

dx:>1=2.4j
0

4x
2

!

)

= 1=—4 | X dx :>I=—4ln‘x2—l‘/ﬁ
0 X -1 0

dx

x> -1

=>1=4In2=1=In16
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15. A plane P contains the line 1 2 1 =2
X+2y+3z+1=0=x-y-z-6, Sol. AAT = 5 5 5
and is perpendicular to the plane -2x +y +z+ 8 =0. -2 1 /12 1
Then which of the following points lies on P ? \/g \/g \/g \/g

1
(3)(1,0, 1) ) @.-1,1) 01
2 T T- T-
Official Ans. by NTA (2) Q =ABAABA=ABIBA
= Q' =A"B’A

Sol.  Equation of plane P can be assumed as
Q' =A'B’AA'BA = Q= A'B’A
Similarly : Q**' = A"B™ A ...... (1)

NowB2_1010_10
lio)io1) 2ia
B3:10103B3=1.0

2i 1)li 1 3i 1

1 0
Similarly B**' = [ ]

P:x+2y+3z+1+A(x-y-2-6)=0

= P:1+M)x+Q2-M)y+B-A)z+1-6A=0 20211 1
— fll _ (1+7\‘)’1‘ +(2_7\‘)3 +(3_7\‘)1’% AQ2021 AT ! AAT Bzo21 AAT — IBZ(mI
n,.n, =0 — Aonm AT =B™ = [ 1 0]
20211 1
= 201+0M)-2-0)-3B3-1)=0
1
1 0 1 0
3 (A 2021 ATL —
:>2+27\.—2+7\.—3+7\.=0:>7\.=Z ( Q ) [20211 1} [_20211 1]
7% 5 97, 14 17. If the sum of an infinite GP a, ar, ar’, ar’,... is 15
= P: T Z I_T - and the sum of the squares of its each term is 150,
— Tx+5y+92=14 then the sum of ar’, ar’, ar’, ... is :
(0, 1, 1) lies on P ) % @) %
(1 2) 75 9
1 0) . 3) — 4) =
16. IfAz\/i \IB,B{i 1\,|=\/—_1,and @3 @3
ﬁ ﬁ Official Ans. by NTA (2)
; Sol.  Sum of infinite terms :
Q = ABA, then the inverse of the matrix
a .
A QZO21 AT iS equal to: : = 15 ........ (1)
( L 202 1\ Series formed by square of terms:
1 \/3 2 (1 0) a’,ar,ar,ar .
M 1 @ L—2021i 1)
2021 @ — a2
s Sum = — =150
-r
(1 0) (1 —2021i)
(3 : ) a _a a
= —. —=150 = 15— =150
20210 1) o 1) . it
Official Ans. by NTA (2
Y @ lizlo ......... (i)
+r

JEE Exam Solution www.esaral.com 5
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by (i) and (i) a=12; r%

. 2 4 6
Now series : ar’, ar, ar

a? 12 1) 1

Sum = =
12 _1
1-r2 1 45 2
a2
18. The value of im— Zﬁ is:
n>oqn 5 n” +4r

€)) %tan1 (2) 2 %tan1 (4)

M a_—?:ﬂ liesson2x+y-3=0
2 2

= 2a+b=11
- Cliesson7x—4y=1
= T7a-4b=1
* by(i)and (ii)):a=3,b=5
= C@G,5)

~ m,.=2/3

Also, m_, = 7/4

1
-1 =1
4) — 4
3) tan"' (4) (4) 7 tan (4) 2 4
» 372 0 1
Official Ans. by NTA (2) = tan—= S| < o=
144 2 2
2n-1 12
Sol. Lzhml.Z;2
n—owo N =0 r
1+4(J ) 1
n .
= tan@:_zzi
2 l—i 3
= L=[——dx 4
o 1+4x
20. If the truth value of the Boolean expression
2
I S :
= L="tan (2X)0 = L=t~ 4 ((pva)a(g—>r)Al~ r))—)(p/\q) is false,
19. Let ABC be a triangle with A(-3, 1) and then the truth values of the statements p, q, r
o respectively can be:
ZACB =0, 0 < 6 < —. If the equation of the
2 (ODTFT Q)FFT
median through B is 2x + y — 3 = 0 and the 3)TFF 4 FTF
equation of angle bisector of Cis 7x —4y — 1 =0, Official Ans. by NTA (3)
then tan0 is equal to:
plajr|pvy &j aAnb|~r|aAnba(~r) prg c—d
1 3 a b ¢ d
(1) — 2) — Sol. T|F|T] T T T |F F F T
2 4 F|F|T| F T F | F F F T
4 T|F|F| T T T | T T F F
(3)5 2 FIT|F| T F F | T F F T
Official Ans. by NTA (3)
SECTION-B
Sol.
A(-3,1) 6//0 1. Let z= 1_;\/5, i = v/—1. Then the value of
~ ~
/7 x‘s
) M ok 3 3 3 3
b 21+(z+1) +(zz+ij +(z3+ij + +(z21+ij
[\"v’/ % Let C(a, b) z 7’ 7’ 7!
. NN is .
C(a,b) Official Ans. by NTA (13)
JEE Exam Solution www.esaral.com 6
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1-+3i -7

=e
2

Sol. Z=

T

z' +i = 2c:os(—E r=2cos =~
z 3 3

21 3
1Y) _
= 21+Z(Zr +_rj =8 (COSS%)ZZ(COSIR+3COS?j

r=1 z

1y 1Y 1Y
= 2l+|z+—| +| 22 +—| +.o.. 22—
2 Z2 Z21

21 1 3
= 21+Z[zr +_fj
r=1 z

2! Im
=21 +Z[2c0srn+6cos?j

=1
=21-2-6
=13
2. The sum of all integral values of k (k # 0) for
2 1 2

=— 1in X has no
Xx—2

which the equation
x—1

real roots, is

Official Ans. by NTA (66)

Sol. S
x-1 x-2 k
x e R-{1,2}
= k@x-4-x+1)=2(x-3x+2)
= k(x-3)=2(x-3x+2)
2
for x # 3, k=2(x—3+ +3j
x—3
X-3+ >24/2, Vx >3
x—3
2
& x-3+ <22, ¥x<-3
x—3
:>2(x—3+ +3)e(—oo,6—4\/§}u[6+4\/§,oo)
x—-3

for no real roots

k € (6-4v2,6+442)-{0)
Integral k € {1,2..... 11}
Sum of k = 66

JEE Exam Solution

3. Let the line L be the projection of the line

x-1 y-3 z-4
2 1 2

in the plane x — 2y — z = 3. If d is the distance of

the point (0, 0, 6) from L, then d is equal to

Official Ans. by NTA (26)

Sol. 1, X1 _y=3_z-4
2 1 2

for footof Lr of (1,3,4) on x-2y-z-3=0
1+9-2@3-2t)-4-t)-3=0

= t=2

So footof Lr 2 (3,-1,2)

& point of intersection of L, with plane

is (=11, -3, -8)

dr's of L is <14, 2, 10>

I

<7,1,5>

AN(0,0,6)

d

0 B(3’_1’2)\L
Ti+ ] +5k

N
N

i ok
~1 -4
1 5

V72 +12 452

2 2 2
:>d2:1 +(43)" +(10) _26
49+1+25

N W =

d =ABsin0 =| [

4. I'P+2°P,+3 P, +..+15-"P =P —s,0<s<1,
then “"C__ is equal to

Official Ans. by NTA (136)

www.esaral.com 7
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Sol. 'p +2."P, +3.'P,+..+ 15-"P_

Sol.

JEE Exam Solution

=114+221+331+....15x 15!

15
=Y (r+1-1)r!
r=1
15
= X (r+1)=(0)
r=1
=16!-1
- 16P16_1
=>q=r=16,s=
"C = C. =136

A wire of length 36 m is cut into two pieces, one of
the pieces is bent to form a square and the other is
bent to form a circle. If the sum of the areas of the

two figures is minimum, and the circumference of

4
the circle is k (meter), then (—4—1)1{ is equal to
T

Official Ans. by NTA (36)
Letx+y=36

X is perimeter of square and y is perimeter of circle

side of square = x/4

radius of circle = 2L

T
X 2 2
Sum Areas = (—j + n[ij
4 27
2 _ 2
_xt (36-x)7
16 4n

For min Area :

144
Con+d
144
= Radius =y =36 -
n+4
k= 36m
n+4

(i+ljk =36
T

Sol.

Sol.

The area of the region
S={(x,y):3x’ <4y <6x + 24} is
Official Ans. by NTA (27)

B 2
3 6 y=3/4x
=X
=3

For A & B
3X'=6x+24=>x -2x—-8=0

=>x=-2,4

4
Area = I[§X+6—§x2]dx
°, 2 4

4

2 3

{%mx—’ﬂ =27
-2

The locus of a point, which moves such that the
sum of squares of its distances from the points
0, 0), (1, 0), (0, 1) (1, 1) is 18 units, is a circle of

diameter d. Then d” is equal to
Official Ans. by NTA (16)
Let P(x, y)

X4y +X+G -+ - +y+x -1 +F-13%

www.esaral.com

= 4(x*+y’) -4y —4x =14

If y = y(x) is an implicit function of x such that
2

d
log (x + y) = 4xy, then d—}; at x = 0 is equal to
X

Official Ans. by NTA (40)
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Sol. In(x +Yy)=4xy (Atx=0,y=1)
Xx+y=¢e"
= 1+ﬂ =t [4xd—y+4y]
dx dx
Atx=0 dy =3
dx

2 2 ( 2 A
d_z =ty [4)(& + 4y] +eMY k4xd—§ + 4yJ
dx dx dx

Sol.

JEE Exam Solution

2
Atx =0, d—Z = (4) + e'(24)
dx

The number of three-digit even numbers, formed
by the digits 0, 1, 3, 4, 6, 7 if the repetition of
digits is not allowed, is

Official Ans. by NTA (52)

(1) When '0' is at unit place
5 4

Number of numbers = 20

(i) When 4 or 6 are at unit place

4 x 4 2

Number of numbers = 32

So number of numbers = 52

10.

Sol.

www.esaral.com

Leta, b € R, b#0, Define a function

asinE(x—l), forx<0

f(x)=
tan 2x —sin 2x

e , forx>0.
X

If f is continuous at x = 0, then 10 — ab is equal to

Official Ans. by NTA (14)

asing(x—l), x<0

f(x)z

tan2x —sin2x

, x>0
bx?

For continuity at '0'

lim f(x)=1f(0)

x—0"

. tan2x —sin2x
= lim —— =4
x—0" bx

8x’  8x°

— lim —=— 3! 4

x—0" bX3

= 8[l+lj =—ab
3 3

=4=-ab

= 10-ab=14



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



