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FINAL JEE-MAIN EXAMINATION - JULY, 2022
Held On Thursday 28 July,2022
TIME :9:00 AM to 12:00 NOON

SECTION-A
1. Let the solution curve of the differential equation

xdy = (\/xz +y’ + y)dx, x>0, intersect the line

x=1aty=0andthelinex =2aty = o . Then the

value of o is:

3

1 3 5
(A) ) (B) 5 © N D) 5

Official Ans. by NTA (B)
Ans. (B)

xdy = («/xz +y’ +y)dx
xdy — ydx =/x* +y’dx

xdy-ydx _ |y dx
X2 X2 X

d(y/X) _dx
> x

Sol.

Tm

2
+ (Zj +1|=Inx+R
X

% <

In
+

y \/yz +X2
X

y+y +x° =cx’
x=Ly=0=>0+1=C=C=1
Curve is y+«/xz+y2 =x’
x=2,y=«a

2+V4+a’ =4

4+a’=16+a’ =8a

JEE Exam Solution

3. Let the

2. Considering only the principal values of the

inverse trigonometric functions, the domain of the
X" +3
1
B)|——,
® |-5]

function f(x)=cos™’ (

1
o[t
o4

Official Ans. by NTA (B)

x? —4x+2] )
— | is:

(D) (—00,

W | —

Ans. (B)
Sol.

x> +4x 42

<1
x> +3

o (x*—4x+2) <(x*+3)
o (X —4x+2) —(x*+3) <0
& (2x7 —4x+5)(—4x-1)<0
& —4X—1SO—)X2—%

vectors 5=(1+t)i+(1—t)}+f(,

b=(1-1)i+1+0j+2k and c=ti—j+k, teR
be such that for o,p,yeR, ad+pb+yc=0
= o =B =y=0. Then, the set of all values of t is :
(A) a non-empty finite set
(B) equal to N
(C)equal toR - {0}
(D) equal to R
Official Ans. by NTA (C)

Ans. (C)

www.esaral.com 1
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Sol. By its given condition 5. Let the operations * O e {A, v} If
: E,B,E are linearly independent vectors (p*q)O(pO~q) is a tautology, then the ordered
=[abc|#0 () pair (*, ©) is:

o @A) v, A B) (v,v) (© (A~ D) (A V)
Now, [abc] Official Ans. by NTA (B)
I+t 1-t 1 Ans. (B)
=1-t 1+t 2 Sol. Well check each option
t t 1 ForA r =vof0=A
C, >C,+C, (pva) A (pv~aq)
I+t 2 1 =pv(ar~q)
I-t 2 2 =pv(c)=p
t 01 ForB:*=v,0=v
I+t 1 1 (pvq) % (pV ~ q) =t using Venn Diagrams
=2|1-t 1 2
pvq pv~q
t 0
P Q P Q
=2[(1+1)-(1-t)+t] GD +
=2[3t] =6t
[E b E] Z0=>t#0 6. Let a vector @ has a magnitude 9. Let a vector b

4. Considering the principal values of the be such that for every (x,y)@eRxR—{(0,0)}, the

inverse trigonometric functions, the sum of vector (xﬁ+yE) is perpendicular to the vector

all the solutions of  the gaation (6yd—18xb). Then the value of ‘5 X B‘ is equal to:

cos™ (x)—2sin"'(x) = cos ' (2x) is equal to :

(A) 93 (B) 273 (©)9 (D) 81

1
(A)0 B) 1 ©Z O Official Ans. by NTA (B)
Official Ans. by NTA (A) . Ans.(B)
Ans. (A) Sol. [a|=9& (xa+yb)-(6ya—18xb)=0
Sol. cos'x=2sin"'x =cos”' 2x , B B .
= 6xy[al -18x*(a-b)+6y’ (a-b)-18xy[b| =0
cos ' x — 2(2— cos”' x] =cos ' 2x L B
2 = 6xy(|a| -3p| )+(a-b)(y2—3x2)=o
cos'x—m+2cos”' x =cos”' 2x .
This should hold Vx,ye RxR
3cos’x =7 +cos”' 2x «.() L s B
cos(3cos*1 x) = COS(ﬂ +cos ™! 2x) [al = 3‘b‘ & (a ' b) =0
=2 2112 _ -
4x% —3x = -2x Now ‘axb‘ :|a| ‘b‘ —(a-b)
4X3=x:>x=0,il _ |_|2
2 =[af 3
All satisfy the original equation |2
ot o [axb a—=§=27\/§
sum——§t0+§—0 ‘ax ‘ NERNE)

JEE Exam Solution www.esaral.com 2
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Sol.

Sol.

JEE Exam Solution

For te(0, 2n), if ABC is an equilateral triangle

with vertices A(sint, —cost), B(cost, sint) and

C(a, b) such that its orthocentre lies on a circle

with centre (1, %J , then (a’ = b") is equal to :

8
A) = B
A3 (B)38

© 79—7 o

Official Ans. by NTA (B)
Ans. (B)

s=sint,c =cost

Let orthocentre be (h,k)

Since it if an equilateral triangle hence orthocentre

coincides with centroid.
~a+s+c=3h,b+s—c=3k

" (3h-a) +(3k-b)’

o -—J (k-
circle centre at (

(s+c) +(s- 0)2 :2(s2+c2):2

-5

ab
373
b 1
Gives, E:1,—:—221=3,b=1
3 3 3
a’—b’ =8
For a e N, consider a relation R on N given by

R ={(x,y):3x+ay is a multiple of 7}. The

relation R is an equivalence relation if and only if :
(A) a=14
(B) a is a multiple of 4
(C) 4 is the remainder when o is divided by 10
(D)4 is the remainder when o is divided by 7
Official Ans. by NTA (D)

Ans. (D)

For R to be reflexive = xR x
= 3x+ax=7x:>(3+a)x=7K

= 3+a=7A=a=T1-3=TN+4,K,A,Nel

. when o divided by 7, remainder is 4.

Sol.

R to be symmetric xRy = yRx
3x+ay=7N,,3y+ax=7N,
=(3+a)(x+y)=7(N,+N,)=7N,

Which holds when 3+« is multiple of 7
. a=7TN+4 (as did earlier)

R to be transitive

xRy & yRz = xRz.
3x+ay=7N,&3y+az="TN,

and
3x+az="TN,
" 3x+7N,-3y=T7N,
TN, —ay+7N, -3y =7N,
7(N,+N,)-(3+a)y=7N,
. (3+a)y=7N
Which is true again when 3+« divisible by 7, i.e.
when ¢ divided by 7, remainder is 4.
Out of 60% female and 40% male candidates
appearing in an exam, 60% candidates qualify it.
The number of females qualifying the exam is
twice the number of males qualifying it. A
candidate is randomly chosen from the qualified
that the chosen

candidates. The probability,

candidate is a female, is :

3 11
(A) 7 (B) E

23
© o) (D) 1 6
Official Ans. by NTA (A)
Ans. (Bonus)
100

N

40 male 60 female

o

20 male qualified 40 female qualified

Probability that chosen candidate is female = — = —

www.esaral.com 3
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10.

Sol.

11.

JEE Exam Solution

If y=y(x),xe (O, g} be the solution curve of the

differential equation

(sin2 2X)3—z+ (88i1’12 2x + 2sin4x)y =

de—h (2 sin 2X + cos 2x), with y(gj =e ",

then y(%} is equal to :

2 2
(A) _67211:/3 (B) _627':/3
5 5
1 1
(C) _67211:/3 (D) _621':/3
5 5
Official Ans. by NTA (A)
Ans. (A)

Given differential equation can be re-written as

dy 2e
—+(8+4cot2x)y =
dx ( )y sin® 2x

which is a linear diff. equation.

(2 sin X +cos 2x)

8+4cot2x )dx

8x+2Cu(sin2x)
=€

ILf. = ej(

=¢* .sin? 2x
*. solution is

y(eg" -sin’ 2X) = j2e4" (2sin 2x +cos 2x)dx +C

=e* .sin2x+C

* y[gj—@—ﬁ

If the tangents drawn at the points P and Q on the
parabola y* = 2x — 3 intersect at the point R(0, 1),
then the orthocentre of the triangle PQR is :

(A)(0, ) B) 2, -D
© (6, 3) D)2, D
Official Ans. by NTA (B)

Ans. (B)

Sol.

y’ =2x-3 )
Equation of chord of contact
PQ:r=0

yxl=x+0)-3

y=x-3 ...(2)

R
(0.,1)

from (1) and (2)
(x-3)" =2x-3
x’—8x+12=0
(x=2)(x-6)=0
x=20r6

y=-lor3

R(0,1)

P(2,-1)

Q(6,3)

MPR =

y
o |

MPQxMPR =-=PQ L PR

Orthocentre = P (2,-1)

www.esaral.com
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12. Let C be the centre of the circle x° + y2 —-X+2y=

% and P be a point on the circle. A line passes

through the point C, makes an angle of % with the

line CP and intersects the circle at the points Q and

R. Then the area of the triangle PQR (in unit’) is :
(A)2 (B) 242

. (m b
(C) 8sin (gJ (D) 8cos(§j

Official Ans. by NTA (B)
Ans. (B)

Sol. xz+y2—x+2y=17r1

(X_g H(y+1) =(2)
Or A PQR

PR=QKsin22§

—4-6sin >
8
1
PQ= QRcos225
—4cosZ
8
1
As APQR =5PR><PQ

= 1(42 sin Ej (4 cos Ej
2 6 8

:4sin%:i:2\/§

NG

JEE Exam Solution

13.

Sol.

14.

Sol.

The remainder when 7% + 3 is divided by 5 is:

(A0 (B)2 <3 (D) 4
Official Ans. by NTA (C)
Ans. (C)

72022+32022

_ (49)1011 n (9)1011

_ (50_1)1011 +(10_1)1011
=5A-1+5K -1

=5m-2
Remainder =5-2=3
A=

Let the matrix and the matrix

- o O

1
0
0

S = O

B, =AY +2A”. If B, = Adj(B, ,) for all n>1,
then det(B,) is equal to :
(A)3” (B) 3” (©)3”
Official Ans. by NTA (C)
Ans. (C)
0 1
A*=|0 0
1 0

(D) 336

S = O
- O O
S O =
S = O

Il
oS = O

a<R,

-0 0
0 1

O =

R, <R,

S O =
S = O
- o O
Il
—

B,= AY +2A”
=A+21
B, = Adj(B, -1)

www.esaral.com 5
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A . . . 1
B, = Adj(Adi(Adj(AdjB,)) Also |Z1 - 3| = 5 lie on circle having centre 3 and
=|B (n-1)
° radius —.
16
:|B0|
0 1 0 2 00
B,={0 0 I|+/0 2 O
10 0] (002 /\
_1 1 (3.0) (7/2.0)
21 0 MNW% (5/2,()U
=0 2 1
1 0 2
=2(4-0)-1(0-1) .5 3
Clearly |Z1 —Z2|m1n=——1=—
=9 2 2
6 . 16. The foot of the perpendicular from a point on the
B, (9) = (3) circle X’ +y* =1,z =0 to the plane 2x + 3y +z=6
lies on which one of the following curves ?
15. Let s, ={zl eC:lz, -3 :l} and (A)(6x + 5y~ 127 +4(3x + Ty -8 = 1,
2 z2=6-2x-3y
(B) (5x + 6y — 12 +4(3x + 5y - 9)’ =1,
82={22eC:|ZZ—|zz+1||=|22+|22—1||}. Then, 2=6-2x-3y
C) (6x + 5y — 14’ + 9(3x + 5y - 7)' = 1,
for z, €8S, and z, €8S,, the least value of |z2—zl| ( )§=6—};X—3)y ( y=7
is : (D) (5x + 6y — 14)’ + 9(3x + Ty - 8)' = 1,
z=6-2x-3y
(A0 (B) 1 (©) 3 (D) 3 Official Ans. by NTA (B)
2 2 2 Ans. (B)
Official Ans. by NTA (C) Sol. g
Ans. (C)
(h, k, w)
2 2
Sol. ‘Zz +|z2 —1” = ‘zz —|Z2 +1” >x
\I/fcose,si}&\())
= |Z2 +|Z2 —1|| (72 +|Z2 —ll) = (Z2 —|Z2 +1|)(Z2 —(Z2 +1)) .
h—cosO k-sin0 w-0
= 2|7, +12, -1~ (2, |z, +1))+ 2, (jz, 1|+ |z, +1]) 2 3 1
—1(2cos0 +3sin 6 — 6)
2 2 =
=|Zz+l| =|Z2—l| 14
h = cos —2(2cosO+3sin0—6)
= [22+Zz)(|22—l|)+(zz+l|):2(zz+zz) - 14
o _10cosO—6sin0+12
= (Zz+Z2)(|Z2—l|+|22+l|—2)=0 - 14
— . 3 .
“Z,+2Z,=0 or |z2 —1|+|z2 +1|—2 =0 kzsme—ﬁ(2cos6+3sm9—6)
. z,lie on imaginary axis. Or on real axis with in [-1,1] K= 5sin®—6¢cos0+18
14
Elementary sin 6 and cos©
(5h+6k —12)* +4(3h + 5k - 9)* =1
JEE Exam Solution www.esaral.com 6
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17.

Sol.

18.

Sol.

JEE Exam Solution

2
If the minimum value of f(x)= %+ —> x>0, is
X

14, then the value of o is equal to :

(A)32 (B) 64
(C) 128 (D) 256
Official Ans. by NTA (C)
Ans. (C)
X2 X2 X2 X2 X2 o o
2 2 2 2 2 2x 2xX

7.((1)2/7 3
2

14

(a2)l/7 — 22

o = (22 )7/2 _ 27

o =128

Let o, B and y be three positive real numbers. Let
f(x)=oax’ +Bx’+yx, xeR and g:R—>R be

such that g(f(x)) = x for all xeR. Ifa, a, a,,..., a

n

be in arithmetic progression with mean zero, then

the value of f(g(lif(ai )JJ isequal to:
0o

(A0 B)3
<9 D) 27
Official Ans. by NTA (A)
Ans. (A)

Consider a case when a.=3=0 then
f(x) =yx
gx) ==

y

=0
= £(g(0)) = £(0)

=0

19.

Sol.

www.esaral.com

...... such that

Consider the sequence a,, a,, a,

a=1,a=2and an+2:i+an forn=1,2,3,....

an+1
1 1
a +— a, +— a; +— a, +—
If a, 3 A | a3 zza(mczl),
a3 a, as a3

then o is equal to:

(A)-30 (B) 31

(©)-60 (D) -61

Official Ans. by NTA (C)
L Ans. (C)

—a .a =2

n+1""n

a a

n+2 T n+l

Series will satisfy

aa,, a,a,, a;a,, a,as,
1.2 22 23 24

a .a

n+1""n+2

1
2(r+1)

_ 2r+1
2(r+1)

Now proof is given by

& Qre)

_Ilzu+4)

_ (135 61)
2% (23 ... 31)

1-3-5-........ -61)X230><@

m'230 230X@
_ et
26()@'@
a=-60
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20. The minimum value of the twice differentiable Sol.
function f(x)= je""tf'(t) dt— (x> —x+1)e*, xeR,
0

18 :
2

A) ——— B) -2
(W) -7 (B) 2Ve
2
C) - D) —
(©) —Je (©)
Official Ans. by NTA (A)
Ans. (A)
Sol. f(x):e*-IfLPdt 22
0 €
f'(x)=e"-jf'—(tt)dt+e"-fo)
0 €
—[(2x—1)-e*+(x2—x+1)-e*]
Itht)dtZXZ-i-X
0 €
P x4
€
Sol.

f1(x)=(2x+1)-e*
) = _ 1
(0 =0=x=-

f(x)=(2x+1)-e* —2e* +C

£(0) = —1
-1=1-2+C
C=0
f(x)=e*(2x — 1)
f(_lJ:__z
2) e
SECTION-B

1. Let S be the set of all passwords which are six to
eight characters long, where each character is
either an alphabet from {A, B, C, D, E} or a
number from {1, 2, 3, 4, 5} with the repetition of
characters allowed. If the number of passwords in

S whose at least one character is a number from

{1,2,3,4,5}is ax5°, then o is equal to .
Official Ans. by NTA (7073)
Ans. (7073)

JEE Exam Solution www.esaral.com

Required no. = Total —no character from {1, 2, 3,4, 5}
=(10°=5) + (10" =5") + (10° = 5%

=10°(1 + 10+ 100) = 5° (1 + 5 + 25)
=10°x 111 -5"x31

=2°x5"x111-5°x31

=5 2°x 111 -31)

=5°x7073
——
Soo=7073
Let P(-2, -1, 1) and Q E,E,E be the
17 17 17

vertices of the rhombus PRQS. If the direction

ratios of the diagonal RS are a, —1, B, where both

o and B are integers of minimum absolute values,
then o’ +B° is equal to
Official Ans. by NTA (450)

Ans. (450)
RS =(0o,—1,B)

DR of PQ E(%+2,£+1,£—1]

17 17
_(90 60 94
17717717

90 60 94
—o+—(CD+—p=0
17a 17( ‘ 17B

900 + 943 =60
~ 60-90a
94
~30(2-3a)
94
Ba-2)
94

B

B

B=-30

-15
B= HGQ -2)

B 3a-2
> — =

-15 47
=pB=-15a=-15

a’ + B> =225+225
=450
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3. Let f:[0,1] > R be a twice differentiable function

in (0, 1) such that f(0) = 3 and f(1) = 5. If the line
y = 2x + 3 intersects the graph of f at only two
distinct points in (0, 1), then the least number of
points x € (0, 1), at which f"(x) =0, is

Official Ans. by NTA (2)
Ans. (2)

Sol.

f'@=f"(b)=f"(c)=2
=" (x) is zero
for atleast x, € (a, b) & x, € (b, ¢)

A 15%°

0 \/1+x2 +\/(1+x2)3

o, B are integers, then o+ is equal to

4. If dx = o2 + B\/g , where

Official Ans. by NTA (10)

_Ans. (10)
Sol. Putl+x =t
2x dx =2t dt
Xdx=tdt
t15(t> = Dtdt

BN EE
lsjt(t )

1+t

Putl+t=u’
dt =2u du

B v
15ij2udu
u

NG
30j(u4 —2u*)du
V2

NE)

5 3
30{“——2“J
53 ),

JEE Exam Solution

ol ) 2 |
30 :%(9\/5—4\/5)%(3\/5—2\/5)}

30| -1 x 3+§\/§}
5 15
—63 +16v2 =02 + B3

a=16,p=-6
S o+p=10

1 |
5. Llet A= and B= b , a,peR. Let
2 1 0

o

o, be the value of o which satisfies

5 , 122
(A+B)"=A"+ ol and o, be the value of a

which satisfies (A +B)* =B Then |o, —a,| is

equal to
Official Ans. by NTA (2)
Ans. (2)
[BH 0}
Sol. A+B=
3
+1 O0||B+1 O
(A+B)’ = P P
3 afl 3 «

| B+ 0
3B+ +3a o
[ -1
12 all2 «
—1-a
2+2a o’ —
[ 1 —a+1} B+D> 0
2a+4 o7 3oa+B+1) o

o=1]=0,
e
1 ojl1 o0

IBPHL B | (B+D? 0
B 1] [3B+D+30 o

~B=0,a=-1=aqa,
o, — o, |=[1-(-D)| =

www.esaral.com 9
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6. For p,qeR, consider the real valued function

f(x)=(x—p)’—q,xeR and q > 0. Let a,a, a,
and a, be in an arithmetic progression with mean p
and positive common difference. If |f (ai )| =500

for all i = 1, 2, 3, 4, then the absolute difference
between the roots of f(x) = 0is

Official Ans. by NTA (50)

Ans. (50)

Sol. f(x)=0= (x-p)’—q=0.

Roots arep + \/a , P \/a absolute difference
between roots 2\/a .

Now, |f (a;)] = 500

Let a;, a5, a3, asarea;a+d,a+2d,a+3d
|f(as)| = 500

(a: - p)* - gl = 500

= (a,—p)’ — q= 500

:%dz—q=500 (1)

and [f(a))* = [f(ay)®
(a1 - P - @ = (a2 - p)* ~ @)’

= ((a1-py —(a2-p)) (@ -p’—q+(a2-p)|-q=0

2

= %dz—q+——q=0

4
g lod” o 5d°
T
SN |
5

From equation (1) %% -q=500

ﬂ=500
5
ﬂ=500
5

and 2\/a=2><%=50

JEE Exam Solution

Sol.

www.esaral.com

For the hyperbola H : X’ — y* = 1 and the ellipse

X

2
E: = +Z—2=1,a>b>0, let the

2
a

(1) eccentricity of E be reciprocal of the

eccentricity of H, and

(2) the line y = \/gx +K be a common tangent of

E and H.
Then 4(a’ + b) is equal to .
Official Ans. by NTA (3)
Ans. 3)

a’=2b’

and y = \/gx +k is tangent to ellipse then

K2=a2xé+b2=§
2 2
6b> => = b =L and a? =L
2 4 2
s 4@ +b)=3

Let x,, X,, X,, ....., X,, be in geometric progression

. ) 1
with x; = 3 and the common ration E A new data

is constructed replacing each x, by (x, — i)’ If X is
the mean of new data, then the greatest integer less

than or equal to X is
Official Ans. by NTA (142)
Ans. (142)
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Sol.  Yx! M({li)

i=1 l_i

22
o3

12 22
IZ—F +2870—12[2—220j

> |
Il

20

2858 (12 223 1
20 24 2% ) 20

[2] —142
100

9 lim (x+2cosx)3+2(x+2005x)2+3sin(x+200sx) *
. i
"0 (x+2) +2(x+2)" +3sin(x +2)

> |

is equal to
Official Ans. by NTA (1)

Ans. (1)
Sol.

x—10

i (x +ZCosx)3+2(x+2cosx)2+3sin(x+2cosx) ’
(x+2)3 +2(x+2)2 +3sin(x+2)

Form 1~

JEE Exam Solution

i (x+2005x)3+2(x+2005x)2+3sin(x+2msx) 1 100
im 1 x—
o0 (x+2) +2(x+2)" +3sin(x+2) x

x—0

x (x+2)*+2(x+2)*+3sin(x+2)

|:100[(x+2cos x)3+2(x+200s x)z +3sin(x+200s x)—((x+2)3+2(x+2)2 +3sin(x+2))ﬂ
lim| —

=€

li

x>0 X

. 100 (x+2005x)3+(x+2)3+2(x+2005x)2—2(x+2)2+3sin(x+2msx)—3sin(x+2)
m—|

8+8+3sin’
=C

100 . 3(x+2005x)z><(1+Zsinx)—3(x+2)2—4(x+2cosx)
m
_ 16+3sin? x>0 x(l—ZSinx)—4(x+2)+3cos(x+2005x)x(l—Zsinx)—3cos(x+2)

zemfffmz 12-3(4)+8x1-8+3cos2—3cos2
1

Using L’H rule.

=e' =1

10. The sum of all real values of x for which

3x* —9x +17 _5X2—7X+19
x> +3x+10  3x*+5x+12

is equal to .

Official Ans. by NTA (6)
Ans. (6)

3x* —9x +17 _5x2—7x+19

Sol. > =—;
x“+3x+10  3x°+5x+12

X2 +3x+10+2x* —12x +7 _3xz+5x+12+2x2 —12x+7
3x% +5x +12

x2 +3x+10

2x% —12x+7 _ 2x? —12x+7

1+— =1+—
X" +3x+10 3x"+5x+12

(2x* —12x+7)| L . 1 =
x“+3x+10 3x"+5x+12

2x? —=12x+7=0 OR 3x* +5x+12=x*+3x+10

12D

4

2x? +2x+2=0
x> +x+1=0

Sum of Roots = 6 No solution.

www.esaral.com 11



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

