WY

c

Saral

FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Tuesday 26* July, 2022)

TIME:3:00 PMto 6: 00 PM

1.

Sol.

Sol.

SECTION-A

The minimum value of the sum of the squares of
the roots of xX’+(3-a)x+1=2a is:

(A)4 B)5

)6 (D)8

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

o +P=(a+PY-2apP
let f(a) = (3 —a)’ — 2(1 — 2a)
fa)=a’-2a+7
fay=(@-17+6

f(a)) =6

min.

If z = x + iy satisfies Izl - 2 = 0 and Iz-il-lz+5il=0,

then

A)x+2y-4=0

C)x+2y+4=0

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

|z-il-1z+5i1=0

B)X+y-4=0
D)x-y+3=0

=S>x+y-Dil=x+(y+5)l
X4+(y-1Y=x"+(y+5)
y-1'-(y+5°=0
Qy+4)(-6)=0

y=-2

LX +(2)=4

x=0

Z = (0, -2), check options
1 9 -10° 11

. Let A=|1| and B=|12*> 13* —14? |, then the

1 -15* 16 17°

value of A'BA is:

(A) 1224 (B) 1042 (C) 540 (D) 539

Official Ans. by NTA (D)
Ans. (D)

Sol.

Sol.

9° —10* 11° |[1
A'BA=[111]]12* 13* -14*||1
-15> 16> 177 || 1

1

=[9°+12°-15" —10+13°+16" 11-14°+177| 1

1

= [9°+12°-15" —10°+13°+16" + 1 1’-14°+17’]
=[539]

> "C, "C, is equal to

1,j=0

i#j

(A) 22n _2n Cn (B) 22n—l _2n-1 Cn71

(C) 2211 _% ZnCn (D) 2[1—1 A8 Zn—lcﬂ

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

= (@) @)-"C,

— 22n _ ZnC

Let P and Q be any points on the curves (x-
1y+(y+1)’=1 and y = x’, respectively. The distance
between P and Q is minimum for some value of the

abscissa of P in the interval

1 13
(A) (O,Zj (B) (E’Zj

11 3
©) (Z’E) D) (Z,l)

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




RC(1}-1)

Q=(tt)
mCQ :mnormal
t2+1__i
t—1 2t
Let £(t)=2t"+3t—1

(as)eo=des)

P =(1+cos(90+6),—1+sin(90+96))

P= (1—sin6,—1+cose)

m j_i_ cos0
r 2t —sin@

= tan0 = 2t

normal —

2t

x:l—siné):l—m :g(t) (let)

=g'(t)<0

g (t) J function

11
t 0.44,0.485 —,—
= g( )e( )6(4 2)

If the maximum value of a, for which the function

f (x) =tan"' 2x —3ax +7 is

_E,E), is @, then fa(zj is equal to
6 6 8

non-decreasing  in

or 41
A)8§—— " B)§————
&) 4(9+n2) ®) 9(4+n2)

1+ T

Official Ans. by NTA (A)
Ans. (Bonus)

Sol.

Sol.

f (x)=tan"' 2x —3ax +7

-3a=>0

2
£(x) =
=T

2 14
as| ———— atx = +—
[3(1+4x2))mm. 6

6 © T I

3x
ax—(e” -1
Let B=1lim ( ) for some a€R. Then

x>0 ocx(e“ - 1)

the value of a+p is:

14 3 5 7
(A) = (B) ~ © 5 (D) 1

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

3x
B=limX "¢ — 7 (fx D
=0 ax(e™ —1)

2
1+ax—{1+3x+92X’+ ..... }

B:hn;)l 3x 1 '
w (OLX)(e — )3x

2
(ocx—3x)—9i— .......

. 21
=lim :
B x—0 3G,X2

For existence of limita—3 =0
a=3

Limit p = 2_—3
o

Now,

5
o+f ==
P 2

The value of log, 2 di (log ., cosecx) at x :g is
X

A) 22 B 22 (©) 4 (D) 4
Official Ans. by NTA (D)
Ans. (D)
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Sol.

Sol.

10.

log, 2i (log ., cosecx)
dx

Let,

y =log .. cosecx

ln(sinx)

_ln(cosx)

dy [cotx-In(cos x) + tan x-In(sin )

dx (In(cosx) )2
ﬂj _4

dx ) _= In2

Now,

> log, 2 =4
In2

207
I (‘sinx‘ﬂcosx‘)z dx is equal to :-
0

(A) 10(n+4) (B) 10(n+2)

(©) 20(n—2) (D) 20(m+2)
Official Ans. by NTA (D)

Ans. (D)

207
I= _[ (‘sin x‘+‘cosx‘)2 dx ; (Jack property)

0

/2

I:4OI (sinercosx)2 dx
0

/2
[=40 [ (1+sin2x)dx
0
I=20[r + 2]
Let the solution curve y = f(x) of the differential

dy  xy x'+2x

equation — + = , -1,1 ass
a dx x*-1 1-x2 Xe( ) P
V3
2
through the origin. Then j f(x)dx is equal to
3
2
A | T 3
A= B) —
( )3 4 ®) 3 4
T V3 T 3
0 -2 D)~ >
( )6 4 (D) c

Sol.

11.

Sol.

Official Ans. by NTA (B)

Ans. (B)
dy xy x'+2x
e —
dx x’ -1

S

1-x?

ILF=¢

LF = vV1-x*
Solution of D.E.

4
yV1-x* =If/+—21(-v1—x2dx
1-x

y-ﬁ = I(x4 +2X)dX

5
y1-x° :X?+XZ+C

Atx=0,y=0,getC=0

=] 2
X

X
y= +
5\/1—)(2 \/l—x2

3

T
f(x)dx =—
ek 3 4

The acute angle between the pair of tangents drawn

to the ellipse 2x’+ 3y’ = 5 from the point (1,3) is

16 24

(A) tan™' (—] (B) tan™' [—j

745 745
(C) tan™ (ij ©) 1| 3185

745 35
Official Ans. by NTA (B)

Ans. (B)

Equation of tangent to the ellipse 2x* + 3y’ = 5 is
y=mx+ d i3

2 3

It pass through (1, 3)




12.

Sol.

13.

3m2+12m—% =0

Let 6 be the angle between the tangents

tan @ = |1 M2
I+mm,
34320

tan0 = 35

24
0=tan'| —
(7\/3 J

The equation of a common tangent to the parabolas
y=x"and y = -(x-2)" is

(A)y =4(x-2) (B)y=4(x-1)
©y=4(x+1) D)y =4 (x+2)

Official Ans. by NTA (B)

L Ans. (B)
Equation of tangent of y = X’ be
tx=y+at’® ... (1)
2
y=ix- Z

Solve with y = —(x —2)’

tx — ﬁ =X -2
4

2
x2+x(t_4)_tZ +4=0

D=0

5 t*
(t—4)Y —4 - [4_ZJ

' —4t=0
t=0ort=4
From eq. (1), required common tangent is

y=4(x-1)

0

Let the abscissae of the two points P and Q on a
circle be the roots of X’ - 4x — 6 = 0 and the
ordinates of P and Q be the roots of y* + 2y - 7 =
0.If PQ is a diameter of the circle x* + y* + 2ax +
2by + ¢= 0, then the value of (a+b-c) is

(A)12 B) 13 ©) 14 (D) 16

Sol.

14.

Sol.

Official Ans. by NTA (A)
Ans. (A)

Q X, y)

P, y)

Equation of circle diameter form
X=x)X-%x)+({y-y)Ny-y,)=0

(where x, , x, are the roots of X’ —4x —6=0and y,,
y, are the roots of y* + 2y — 7 = 0)

X +y —4x+2y-13=0

Now,

Compare it with the given equation, we get
a=-2,b=1,c=-13

Now

a+b-c=12

If the line x-1 = 0, is a directrix of the hyperbola
kx” — y"=6, then the hyperbola passes through the point

(A) (-245.6) ®) (~5.3)
(©) (V5.-2) D) (245.,3V6)
Official Ans. by NTA (C)
Ans. (C)
¥ _j 1
e o e (D)
T
6/k
e=+1+k
6
a=. |2
k
. . a 6
Eq. of directrix x=— = x=
e \Vk(k+1)
6 =]
k(k +1)
k=2

From eq. (1) ,we get 2x’ -y’ =6
Check options
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15.

Sol.

16.

Sol.

A vector @ is parallel to the line of intersection of the

plane determined by the vectors i, i +j and the plane
determined by the vectors i- 3,1 +K . The obtuse angle

between 4 and the vector b=1— 2j+2kis

3n 2n
(A) T (B) 5

4r S5t
©) i (D) -

Official Ans. by NTA (A)
Ans. (A)

i, =ix(i+)) =k

i, =G(+k)x(i—j)

:i+]—ﬁ

Line of intersection along n, xn,
—kx(i+j-k) =—i+]

DRof d=—i+]

D.Rof b=1-2]j+2k

a-b=-3 and (ﬁ/\B):e

cos 0= _—3
\/§x3
0=3"
4

1 s -1
If O<x<— and SIn_ X ZCOS X
J2

a
. (275(1) .
of sin is
o+p

(A) 4,(1-x7) (1-2x*)

, then a value

(B)4x,[(1-x) (1-2x7)

(©) 2x(1-x7) (1-4x)

(D) 4,/(1-x)(1-4x")
Official Ans. by NTA (B)
Ans. (B)

sin”'x _cos”'x

o p

=k

17.

Sol.

18.

Sol.

sin” x =ka

cos' x =kp

k=—0
2(a+P)

. ( 2mao,
sin

o+p

= 2sin(2sin"'x) cos(2sin”' x)

=4xy1-x2(1-2x2%)

Negation of the Boolean expression p < (q=p) is
(A) (~p)Arg (B) pA(~q)

©) (~p)v(~a) D) (~p)A(~q)
Official Ans. by NTA (D)
Ans. (D)

~(pe(a—p))

...

) = sin (4sin 'x)

~(p>q)=(pr~q)v(ar~p)
~(pe>(a—=p))=(pr~(a—p))v((a—>p)r~p)
(pA~(a—p))=p~(ar~p)=(pr~P)rq=c
(@=>p)A~p=(~qvp)A~p=~pA(~qVp)
=(~pr~q)v(~pAp)=~pr~q
~(pe(qa—>p))=cv(~pr~q)=~par~q
Let X be a binomially distributed random variable

with mean 4 and variance % . Then 54 P(X< 2)is

equal to
73 146
A) — B) —
(A) & (B) .
146 126
C) — D) —
& 81 B 81
Official Ans. by NTA (B)
Ans. (B)
np =4
npq = 4/3

n=6,p=23,q=1/3
54P(X =2)+P (X=1)+P(X =0))

(e 35 ~< I < ] 6))
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19. The integral I( V3

I—IJ(cosx—sinx)

2
1+ —=sin 2x
1+ Fysns)
X T
tan(2+12J
J———+C
X T
7+7
5+5)
X T
tan(2+6j
—= <1+ C
X T
7_}_7
5+3)

1
A) —lo
()2 2

1
B) —lo
()2 2.

1 tan@_lzj
(D) —log, ———=4+C

Official Ans. by NTA (A)
Ans. (A)
(1 - 1j(cosx —sinx)
Sol. I= j V3

(1+2sin2xJ

V3

dx

X

N
2

[\E 1] .
———— |(cosx —sinx)

2 2

I dx

sin 60° + sin 2x

dx is equal to

l

43 1 3 1.
—COSX ——COSX——SInX +—SIn x
f 2 2 2 2

ZSin(ergjcos(x—gj
I[(J(de
ZSin[x+2)cos(x—g]

20.

Sol.

Sol.

dx dx

ol
n[seZ) ool x 1)

X T

tan| —+—

L, (2 12]
X T

tan| —+—
(2 6]

The area bounded by the curves y = [x’-1l and y = 1
is

(A) %(\/544) (B) %(\571)

(© 2(v2-1) (D) g(ﬁ—l)

Official Ans. by NTA (D)

Ans. (D)
y=Ix"-1l

9

X —-1=y

(0, 1)

D
0 (1,0

A
(_»I_za 1)

(_1> 0)
Area = ABCDEA

1 2

=2 j(l—(l—xz))derj(l—(xZ—1))c1x

0 1

8
—g(ﬁ—l)

SECTION-B

Let A = {1,2,3,4,5,6,7} and B = {3,6,7,9}. Then
the number of elements in the set

{CcA:CnB=#¢} is

Official Ans. by NTA (112)

Ans. (112)
A =1{1,2,3,4,5,6,7} and
B = {3,6,7,9)
Total subset of A =2 =128

CnB=¢ when set C contains the element

1,2,4,5
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Sol.

. 8={CcA;CnB=¢}
=Total - (CnB=¢)
=128-2"'=112
The largest value of a, for which the perpendicular
distance of the plane containing the lines
f:(i+3)+k(i+aj—f<) and f=(§+3)+p(—§+j—a12)
from the point (2,1,4) is \/§ , 1S
Official Ans. by NTA (20)
Ans. (2)

f:(i+3)+x(i+aj—f<)
f:(i+j)+u(—i+j—af<)
D.R’s of plane containing these lines is

Pk

1 a -ll=id-a*)-j(-a-1)+k(l+a)

-1 1

—-a
fi=(l-a)i+j+k

One point in plane : (1, 1, 0)

.. equation of plane is
lI-ax-D+@Fy-1)+(@z-0)=0

l-ax+y+z+a-2=0

p_l(-a2+l+4+a-2]
h J -8 +1+1

= 15-al=+3a>-2a+3

—a'+2a-8=0

=a=2,4
.. largest value of a =2

Numbers are to be formed between 1000 and 3000,
which are divisible by 4, using the digits 1,2,3,4,5
and 6 without repetition of digits. Then the total
number of such numbers is

Official Ans. by NTA (30)
Ans. (30)

Sol.

Sol.

Sol.

Here 1" digit is 1 or 2 only

Case-1

If first digit is 1

Then last two digits can be 24, 32, 36, 52, 56, 64

1

. N P

! ! v

1 x 3 x 6 = 18 ways
Case — 11

If first digit is 2 then last two digit can be 16, 36,
56, 64

2

L

L
x 4

1 x 3 =12 ways

Total ways =12 + 18 = 30 ways

10 k m
If —————=—, where m and n are co-
Z:k“+k2+1 n

P
prime, then m + n is equal to
Official Ans. by NTA (166)
Ans. (166)
2 k m
e 0

- 1& K +k+D) (K> —k+1)
2 (kRN | 1)

1( L 1 1
- 5(;((k2—k+1)_k2+k+1n

e
111 n
m+n=166

If the sum of solutions of the system of equations
2sin”0—c0s20 =0 and 2cos’0+3sin® =0 in the
interval [0,27] is km, then k is equal to
Official Ans. by NTA (3)

Ans. (3)
2sin* 0 -c0s206 =0
2sin’0 — (1 — 2sin° ©) = 0

2
=sin*0= (l)
2
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Sol.

p=T 2t T
6 6 6
2c0s’0+3sin6=0

— 2sin’0—-3sin6-2=0
C.sin@ = —l
2

o n 1l
6 6

So, the common solution is

o n lln
6 6

_ In+lln

Sum =3n=kmn

K=3

The standard deviation of 40

observations are 30 and 5 respectively. It was

mean and

noticed that two of these observations 12 and 10
were wrongly recorded. If o is the standard

deviation of the data after omitting the two wrong
observations from the data, then 38c” is equal
to,

Official Ans. by NTA (238)

Ans. (238)
Wrong mean =y, = 30
Wrong SD=c, =5

25 g
40

= >"x, =1200
c; =25

2
:&—30%25

= > x} =925x40=37000
New sum = » x; =1200-10-12=1178

1178
38

New ZXf =37000 - (10)* —(12)* = 36756

New mean = p| = 31

Sol.

New S.D, o) = /%—(31)2 =@

36756 — (31)" x 38 = 38c"
= 38c" =238
The plane passing through the line L: ¢ x-y+3(1-( )
z =1, x+2y - z = 2 and perpendicular to the plane
3x+2y+z = 6 is 3x-8y+7z=4. If O is the acute
angle between the line L and the y-axis, then 415
cos’0 isequalto___ .
Official Ans. by NTA (125)

Ans. (125)
A, =(i—j+3(1-0)k

5,1 +2 48
i k

Direction ratio of line = ¢ -1 3(1-10)
1 2 -1

=(60-5)1+(3-20)j+(2¢+Dk
3x — 8y + 7z = 4 will contain the line
60-5)i+(B3—20)j+20+ 1Dk

Normal of 3x — 8y + 7z = 4 will be perpendicular
to the line

=3(6/-5)+B-20)(-8)+72L+1)=0
=l = 2
3
.. direction ratio of line (—1,%,%)

Angle with y axis

5/3
cos0 =
25 49
I+—+—
9 9
5
cosf=——
J83

. 415co0s” 0 :§x415 =125
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Sol.

Suppose y = y(x) be the solution curve to the

dy

differential equation Fa such that
X

y=2-¢e"
limy(x) is finite. If a and b are respectively the x-

and y- intercepts of the tangent to the curve at x=0,

then the value of a-4b is equal to
Official Ans. by NTA (3)
Ans. (3)

dy _
——y=2-¢"
dx ¥

LF. = efIdx =e
.. solution of D.E
ye = J.(Ze”‘ —e’z")dx

e*X

=y=-2+—+Ce"

~+limy is finite

X—>0

nm[—z + 62 +Ce” j —s finite

X—>0

This is possible only when C =0

—X

e
Ly=yxX)=-2+
y=y(x) -
d_y_ lefx
dx 2
dy 1 I -3

B o lom, y0)=—24-==
as| g e YO 272

.. equation of tangent

3001
S —0
y+2 2(x )

=x+2y=-3

a=—3,b=_—3
2

a-4b=-3+6=3

Different A.P.'s are constructed with the first term
100, the last term 199, And integral common
differences. The sum of the common differences of
all such, A.P's having at least 3 terms and at most
33 terms is.

Official Ans. by NTA (53)
Ans. (53)

Sol.

10.

Sol.

1"term =100 =a
Last term = 199 = (
If 3 term
a,a+d,a+2d
a=(=a+m-1)d

di:K—a
n-1

n — number of terms

199-100

n=3, d, = 3

9

n=12, d4:%:9el

oy d;=33+11+9=53

a b
The number of matrices A:{ d} , Where
¢

a,b,c,de{-1,0,1,2.3,...... ,10}, such that A = A”',
is

Official Ans. by NTA (50)
Ans. (50)

A=

c d
Given A =A"
LAT=AAT =1

L

- a’+bc ab+bd| |1 0
ac+cd be+d’ 0 1

~a'+bc=1 g sl L)
ab+bd=0 cn(2)
ac+cd=0 ...(3)
bc+d=1 ... 4)
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)]

—(4) gives
a-d'=0
=(@+d)=0ora-d=0
Case -1
a+d=0= (a,d)=(-1, 1),(0,0), (1,-1)
@@d=(-L1
... from equation (1)
l1+bc=1=Dbc=0
b =0 C =12 possibilities
¢ =0Db =12 possibilities
but (0, 0) is repeated
L 2x12=24
24 — 1 (repeated) = 23 pairs
(b) (a,d)=(,-1) = bc =0 — 23 pairs
(©)(a,d)=(0,0) =>bc=1
= (b,c)=(, 1) & (-1, -1), 2 pairs

Case - 11
a=d
from (2) and (3)
az0thenb=c=0
=1
a==x1=d
(a,d)=(1, 1), (=1, -1) > 2 pairs
oo Total=23+23 +2+2
= 50 pairs

10



