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Question ID : 101461

Circle

JEE MAIN JUNE 2022 | 25™ JUNE SHIFT-1
SECTION - A

1. Let a circle C touch the lines L : 4x -3y +K =0andL,:4x-3y+K, =0,K,K, € R.Ifaline passing

through the centre of the circle C intersects L at (—1, 2) and L, at (3, —6), then the equation of the circle

Cis:

#T U g C, Xl L, 1 4x — 3y + K =07L, : 4x -3y +K,=0,K, K, € R &1 w3 &=ar 8 | IS g1

C& &= 3 EIbR S dlell Teb XN, L, @l (=1, 2) TR L, &1 (3, —6) W Bredl &, @l g C Bl FHIdRol

g
(HEE-1)2+(y-2) =4 Q) (x+ 1P+ (y—2P=4
() x=17+(y+2y=16 (@) (x=1P+(y—-2)=

Ans. Official Answer NTA (3)

Sol.

Question ID : 101462

Definite Integration

2. The value of ;[(1+ os x)(e“’”‘ N e*°°”)

COSX

COSX

e“** sin x

sin X

dx is equal to :

dx &7 39 RR B

T[
! 1+ cos? x COSX+e‘°°5")

2

T
b

2

T T
@~ ()7 Gy

Ans. Official Answer NTA (3)

Sol.
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Question ID : 101463

Solution of Triangle

3.

Ans.

Sol.

a+b b+c c+a
7 8

Let a, b and c be the length of sides of a triangle ABC such that if r and R are the

radius of incircle and radius of circumcircle of the triangle ABC, respectively, then the value of R is
T

equal to :

AT U& FBrgsT ABC &Y Tl @ @S a, baem o &, der a;b =bgc - C;a I Bryst ABC & sidge ae

qreIgT @ B wae r dem R €, R 1 o e 2
T

5 3
(15 )2 335 ()1

Official Answer NTA (1)

Question ID : 101464

Function

4.

Ans.

Sol.

Let f: N — R be a function such that f(x + y) = 2f(x) f(y) for natural numbers x and y. If f{(1) = 2, then
p & 512 (.5 .

the value of a for which Zf(a+k) = T(Z —1) holds, is :
k=1

AMT U B £: N — R 39 R 8 & o quiiel x demy & ot fix +y) = 2f(x) f(y) & | Ik f(1)=27%, ar
10

o BT 98 A, e forg Zf(oc+k):%(22°—l) 8%
k=1

(12 2)3 (3)4 (4)6
Official Answer NTA (C)
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Question ID : 101465

Matrices
1 1 1 -1 0 1

5. Let Abe a 3 x 3 real matrix such that A| 1 |=| 1 [;A| 0 |=| 0 |and A| O |=] I | IfX=(x,,x,,x,)"
0/ (0 1 1 1 2

Ans.

Sol.

4

and I is an identity matrix of order 3, then the system (A —2)X =| 1 | has :
1

(1) no solution (2) infinitely many solutions

(3) unique solution (4) exactly two solutions
1 1 1 -1

AFTA U 3 x 3 &1 aR<ifdd Mgg &, s fow Al 1 |=|1[;A[0|=]| 0 | =M A| 0
0 0 1 1

4
e X = (x,, X,, X,)" & TATL, HIfE 3 BT Geq9eb Aege &, ar Fdrr (A —2DX = | 1
1

(1) Plg &1 &l © (2) & Fd gA B
(3) BT Hact Tdh & © (4)® A3 <7 BA &
Official Answer NTA (2)

Question ID : 101466
Methods of Differentiation

6.

Let f: R — R be definied as
fx)=x+x-5
If g(x) is a function such that f(g(x)) =x, V'x'e R, then g'(63) is equal to
Aarf:R—>R
fix)=x*+x-5

gRT oRMIRE & | IR TP Ber g(x) B RICfg(x)) =x, V'x'eR a1 g'(63) =R &

0

1

1
=l1] gl
2
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b Nl LB Nl
()49 ()49 ()49 ()49
Ans. Official Answer NTA (1)

Sol.

Question ID : 101467

Mathematical Reasoning

7. Consider the following two propositions :
Pl:~(p—>~q)
P2: (pA~q)A((~p)va)

If the proposition p — ((~ p)vq) is evaluated as False then :

(1) P1 is TRUE and P2 is FALSE (2) P1 is FALSE and P2 is TRUE
(3) Both P1 and P2 are FALSE (4) Both P1 and P2 are TRUE
o 31 el @1 AR ST

Pl:~({p—>~q)

P2: (pA~q)A((~p)va)
af e p—((~p) vq) BT e s Rpar i 2,

(1) P1 9 & q=H1 P2 39T 2 (2) P13 € 91 P2 94 &
(3) S P1 T2 P2 iy & (4) T P1 qom P2 g &
Ans. Official Answer NTA (3)

Sol.

Question ID : 101468

Sequence & progression

8. If 230 ;10 +—22139 +.o +21L03 = S50 then the remainder when K is divided by 6 is :
lﬂ%zilo 22139 ...... 2%03 53 10%6?K&ﬁ6ﬁﬁmf?ﬁwﬁwe‘mw%
(D1 2)2 (3)3 4)5
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Ans.

Sol.

Official Answer NTA (4)

Question ID : 101469
Methods of Differentiation

Ans.

Sol.

Let f(x) be polynomial function such that f(x)+f'(x)+f"(x)=x’+64. Then, the value of limm

x>l x —1

is equal to :

AT (x) U SgUS Berd 8, s fo £(x)+f'(x)+f"(x)=x"+64 1 limm B A SRR T

x>l x —1]

(1)-15 (2) —60 (3) 60 4) 15
Official Answer NTA (1)

Question ID : 101470

Probability

10.  LetE, and E, be two events such that the conditional probabilities P(E1 |E,) :%, P(E2 |E1) :% and
P(ElmEz)zé.Then:
AT & uedy B, e E, 59 geR © {6 wufidy gy P(EI\EZ):%, P(E2|E,):% LRI
P(ElmE2)=% &4
(1) P(E,NE,)=P(E,)-P(E,) (2) P(E'NE",)=P(E")-P(E,)
(3) P(E,nE",)=P(E,)-P(E,) (4) P(E'\NE,)=P(E,)-P(E,)

Ans. Official Answer NTA (3)

Sol.
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Question ID : 101471

Matrices

I1.

Ans.

Sol.

0 -2 10 10
Let A= L 0 } . If M and N are two matrices given by M = zAzk and N = ZA”“1 then MN? is :
k=1

k=1
(1) a non-identity symmetric matrix
(2) a skew-symmetric matrix
(3) neither symmetric nor skew-symmetric matrix

(4) an identity matrix
0 -2 10 " |
WA= | FI IR SMEEM AN M= AT T N =) A™ g {87 0 & ol MN?:
k=1 k=1

(1) Te FAMAT Mg ®, o dodq s el ®
(2) vo faw—afia ameE &
(3) 71 oI |ART 3MegE © 9 & I wAfa

(4) TH THAS ISR ©
Official Answer NTA (1)

Question ID : 101472

Indefinite Integration

12.

Let g : (0, ) — R be a differentiable function such that

x (cosx —sinx) g(X)(ex +1—Xex) xg(x) : :
j - + > X =— + ¢, for all x> 0, where c is an arbitrary constant.
e" +1 (e" +1) e’ +1

J

Then :

(1) g is decreasing in (O,

NG|

(2) ¢’ is increasing in (O,

N
N—
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Ans.

Sol.

(3) g+g' is increasing in (0,%)

(4) g—g' is increasing in (O,gj

AMT g : (0, ©0) — R TP @G- Hald & oad forg

i Crloxe!
J- x (cos x smx)+g(x)(e + Xe) X:X%(X1)+C’WX>OEF}%N§,aﬁcw?ﬁ—ﬂw%\ﬂ?ﬁ:

e +1 (e"+1)2 e+
(1) 0,%] § g B
) o,g] ¥ o e ¥

3) o,gj Y g+g amE R

4) 0,3 ¥ g—g g 2

Official Answer NTA (4)

Question ID : 101473

Monotonocity
_ 2x
13. Letf:R — Rand g: R — R be two functions defined by f(x) =log (x*+1)—e™+1 and g(X) = ! 2Xe .
(a —1)2 5
Then, for which of the following range of a, the inequality f ( g[T]J >f ( g(oc —ED holds?
_ 2x
AT & Bed f: R > RAMg: R - R, f(x) = log (x> + 1) — e + 1 qen g(x)z1 2xe SRT gRTRT €|
2

o 9 # I 5 IRWR (range) & o1 srafiamr f[g[@ﬁ>f(g(agn AT BT 87

(1) (2,3) (2) (2,-1) (3)(1,2) 4 1, 1)
Ans. Official Answer NTA (1)
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Sol.

Question ID : 101474

Vectors
14, Leta= alf + 323 + a3lA< a,>0,1=1,2, 3 be vector which makes equal angles with the coordinate axes
0OX, OY and OZ. Also, Let the projection of a on the vector 3+ 43’ be 7. Let b be a vector obtained by

rotating a with 90°. If a,b and x-axis are coplanar, then projection of a vector b on 3i + 43’ is equal to:

AT AR d=ai+a,j+ak a >0,i=1,2,3 Fdwie el 0X, OY T°10Z | SRR ST 941G 2 | I8
A 7 SNRTT b @ BT AR 3i+4) W YA 7 | AT AW 4 1 90° gAH W AR b e gar & | I
d,b e x-31el TNy & 1 U AT b BT 3i+ 4] R UET IR 2 :

(1) 7 @) 2 (3)2 47
Ans. Official Answer NTA (2)
Sol.

Question ID : 101475

Differential Equation

1
15.  Lety=y(x) be the solution of the differential equation (x +1)y'-y =™ (x + 1)2 ,with y(0) = 3 Then,

4
the point X = —— for the curve y = y(Xx) is :

3
(1) not a critical point (2) a point of local minima
(3) a point of local maxima (4) a point of inflection

AT SFacpet T (x+1)y'—y=e™ (x+1), y(O)z%,Eﬁf TAY=y(x) ¥ | @ b y=y(x) & forg fag

x=-2 v@:
3
(1) wifas fag =8 (2) = s fag 2
(3) i Sfes fag (4) ARy gRad= fag @
Ans. Official Answer NTA (2)

Sol.
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Question ID : 101476

Parabola

16.

Ans.

Sol.

— — 1 2 2
Ify=mx+c andy=mx+c,, m #m, are two common tangents of circle x> + y*> = 2 and parabola

y* = X, then the value of 8jm m,| is equal to :

I X2+ y? =2 TAT WA y> =X DI &I IS TR @M y=mx +¢ TAMy=mx +c,m #m, g al
8m,m,| ®T A IR &

(1) 3+42 (2) —5+642 3) —4+3\2 4 7+6v2
Official Answer NTA (3)

Question ID : 101477

3D Geometry

17.

Ans.

Sol.

Let Q be the mirror image of the point P(1, 0, 1) with respect to the plane S: x +y+z=5.Ifaline L
passing through (1, —1, —1), parallel to the line PQ meets the plane S at R, then QR? is equal to :

AT GHAA S x +y +z =53 Aner fag P(1, 0, 1) &1 gor gfafda Q 21 afe fag (1, -1, 1) | gax oA
qrell AT N1 PQ & FHIeR Y@ L, 9 S @l fa=g R Wk fAerd! &, df QR? aR1aR € :

(1)2 (2)5 3)7 (4) 11

Official Answer NTA (2)

Question ID : 101478

Differential Equation

18.

If the solution curve y = y(x) of the differential equation y*dx + (x> — xy + y?)dy = 0, which passes

through the point (1, 1) and intersects the line y = J3x atthe point (Ot, \/got) , then value of log, (\/30()
is equal to :

IS add AHIBRT y2dx + (x2 — xy + y)dy =0 & 8t 9y = y(x) &, S a5 (1, 1) & SR ST & a1
Y y = V3x a1 g (o, V3o ) W wrear &, log, (V3a) @ AT AR @
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T T T T
M3 @5 Ok “

Ans. Official Answer NTA (3)
Sol.

Question ID : 101479

Parabola

t2
19. Letx=2t,y= EY be conic. Let S be the focus and B be the point on the axis of the conic such that

SA | BA , where A is any point on the conic. If k is the ordinate of the centroid of the ASAB, then 1}2} k

is equal to :

2

t : : :
IIFITx=2t,y=?Q_CB Ahd & | HMT WAcbd B AN S & qAT g b el R fdg B 59 UaR ¢ b

SA L BA,SEIA¥i®d W g 81 aft ASAB & v @ Pifc kg, imk aere 2
19 11
8

17 13
M g @ 5 Ok Okn

Ans. Official Answer NTA (4)
Sol.

Question ID : 101480

Complex number

20.  Letacircle C in complex plane pass through the points z, =3 +4i,z, =4 + 3iand z, = 5i. If z(#z ) is a
point on C such that the line through z and z, is perpendicular to the line through z, and z,, then arg(z)
is equal to :
AT AP e § U g C fimgaliz =3 +41,2,=4 + 31Tz, = 5 9 &R ol & | A g C R TP
875 2(# 2,) 39 UBR & b 2 ATz, | EIBR ST aTell T z, FATz, | BIBR S dlell N1 B oqdd g, Al

arg(z) IR B :

(1) tan™' [ij—n (2) tan™' (ﬁj—n (3) tan™' (3) (4) tan™' (Ej—n
Js 7 4
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Ans.

Sol.

Official Answer NTA (2)

SECTION - B

Question ID : 101481

Binomial Theorem

21.

Ans.

Sol.

Let C_denote the binomial coefficient of x"in the expansion of (1 + x)'. If for a, B € R,
2" Cc, C
C,+32C,+53 Ct....up 10 terms =°;;<—1 (CO #= 54 2 ¢ upto 10 terms | then the value of

o + B is equal to .

FTC, (1 +x)0® YR Hx' & fgug Tone &1 gerien €| I o, pe R forg,

_ 2! C . C .
C,#32C,+53 Cyt . (101 ) =5 (Co+71+72+ ------- IOﬁWj%ﬁmBmmw

g
Official Answer NTA (286)

Question ID : 101482

P&C

22.

Ans.

Sol.

The number of 3-digit odd numbers, whose sum of digits is a mutliple of 7, is
3-3fmr @l fawm el e sfal &1 AT 7 &7 oS 7, @) Hem @
Official Answer NTA (63)
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Question ID : 101483

Vectors

23.

Ans.
Sol.

Let O be the angle between the vectors & and b,where|d|=4,|b|=3 and ee(g,gj. Then

(8 -B)x(a+B)[ +4(ab) is equal to

2

+4(ﬁ.5)2

AT AR & 9T b @ dra B0 R, et |d =4, bl=3 amee(%,gj%mﬂ(a—ﬁ)x(mﬁ)

R &
Official Answer NTA (576)

Question ID : 101484

Circle

24.

Ans.
Sol.

Let the abscissae of the two points P and Q be the roots of 2x? — rx + p = 0 and the ordinates of P and Q
be the roots of x* —sx — q = 0. If the equation of the circle described on PQ as diameter is 2(x* + y?) — 11x
— 14y —22 =0, then 2r + s — 2q + p is equal to

A4 & g3 PAAQ & Yol 2x>—rx +p=0% 9o & IIRPAAMQ P dIfe x>~ sx—q=0a 4T 2| AT
PQ &I &1 &R Wid Y g &l FHIHRT 2(x2 +y?) — 11x — 14y —22=07%, A 2r+s—2q +p | 2

Official Answer NTA (7)

Question ID : 101485

Trigonometric Equation

25.

Ans.

The number of values of x in the interval (%,%) for which 14 cosec?x — 2sin’x = 21 — 4 cos?*x holds,
is
3feRTe (%,%) Hx & 91, 9® foI7 14 cosec?x — 2sin?x =21 — 4 cos’x ®, P AT &

Official Answer NTA (4)
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Sol.

Question ID : 101486

Quadratic Equation

26.

Ans.

Sol.

For a natural number n, let oo = 19" — 12". Then, the value of 31(297—_% 1S
Olg

T g YUl n @ forg, AT o =19"— 122 | ar 2% "% g g 3

5704

Official Answer NTA (4)

Question ID : 101487

Function

27.

Ans.

Sol.

1
25

50
Let f: R — R be a function defined by f(x)= (2(1 —XTJ(2 +x% )j . If the function

g(x)= f(f(f(X)))+ f(f(X)) , then the greatest integer less than or equal or equal to g(1) is

25

50
AT9T ®a+d f : R > R, f(X):[z(l_XTj(2+X25)j gxT ufRerfyrg €1 uafy o+

g(X)=f(f(f(X)))+f(f(X)) g, g(l) ® WER A7 ITW FHH AT YUIId =
Official Answer NTA (2)

Question ID : 101488

Vectors

28.

Let the lines
L, F=2(i+2j+3k), 1 eR
Lt =(i+33+ﬁ)+u(i+3+5ﬁ); u € R, intersects at the point S. If a plane ax + by — z + d = 0 passes

through S and is parallel to both the lines L, and L,, then the value of a +b + d is equal to

HET Q1Y
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1

L f:x(i+2j+312),x eR

L, ?z(f+3j+1§)+u(f+j+512);peRl'argSu“\f Pled! & | Al U Wt ax +by—z+d =0, SH

BIPR T & A Q1 Xe@reli L, oL, & J9id 8, @a+b+d & A &R 8
Ans. Official Answer NTA (5)
Sol.

Question ID : 101489
Matrices
29. Let Abe a 3 x 3 matrix having entries from the set {—1, 0, 1}. The number of all such matrices A having

sum of all the entries equal to 5, is

AMTATH 3 x 3 Mg =, fora e/aaa aq=ad (1,0, 1} 9 2| 39 UHR & a1 aMeal A, s w4 sraat

BT ANHA 5 8, B AT ©
Ans. Official Answer NTA (414)
Sol.

Question ID : 101490
Sequence & progression

1 519 65
30.  The greatest integer less than or equal to the sum of first 100 terms of the sequence =, —>7z>57 >

37972781
is equal to

1 519 65 :
HE<H YUI, ST A 3°9° 277807 % Yo 100 Y&l & INThel & aRIaR AT IHA HH ©, 8

Question ID : 101490
Ans. Official Answer NTA (98)

Sol.
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