lII(Gp 29 June 2022 (Morning Shift) %? JEE MAINS PYQs

1. (d) Let they meet at time t.

- 2h _ [2x80
T lg 4 10

= 4sec

Time taken by ball B to meet A = 2sec
using S = ut + %at2

—-80=—-ux?2 +%(—10)(2)2
u=30

2. (b) Mass of pieces by %

=
LS

) )

conserving momentum
ﬁl + f))z + ﬁ3 = O
P;=—(P +P)

As P, &P, are perpendicular
so P; = /P? + P}

M
P; = (50) 7

&P—M
3=5V

sov =25

3(m%=%

2x107° N
256 x 1073 N,

N 1 N,
[ — N —_—
N, 128 128

After 7 half- life activity comes down to givenvalue T =7 X 5
= 35 days

4. (c) Lo = angular momentum of shell about O.

As shell is rolling

SO Ve = wR
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Lo = mV.,R + 1w

2
=1waxR+§R2w

5
= —R2
3 w
soa=>5

5. (c) Noof moles = M8 _»
22.4

Gas is mono atomic so C,, = %R
AQ = nC,AT

3
= 2X-R(20)
= 60R
=60 x8.3

= 498 ]

6. (c) By Hooke's Law

so FaAL

Fi AL

F, AL,

20 (L,—1L)
L = 2 Ll - LZ

7. (b) To free the electron from metal surface minimum energy required, is equal to the work function of that metal.

So, Assertion A, is correct.

hv = wy + K Ejax

if hv = wy

= K.Epax = 0

Hence reason R, is correct, But R is not the correct explanation of A.
8. (d) By work energy theorem

work done by net force = A K.E.

1 2 1 2
=>W:§ me—E mvj
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1

w =X 0.5 x (0.25)% x (4)°
w=16]
9. (c) radius of paerticle in cyclotron

2mK.E

r= T

So ratio of new radius to original

rm_ |[(KE.), .
W, TV

10. (C) at Wy, XC = XL

So if w < w, then x¢ will increase and X;, will decrease.

Hence to left of w, circuit is capacitive

Z=R2 + (Xc — X)?
at wy, Z = VR? + 0% = R(¢)
11. (c)

F_dp_ dm
“dt U de

=>Ma=10x1

= 2a=10

a=5m/sec?

12. (c) By principle of homogenity

a

[P] = 5] and [b] = V]
a
= o] = Pvi©
13. (c) (a? + b% + 2abcos 8) = 4(a? + b? — 2abcos )
put a = b we get

2a? + 2a%cos 0 = 8a? — 8a%cos @

9_3
cost = ¢

¥'d JEE MAINS PYQs
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2Gm 2GpxinR3
14, (3.) Vescape = R = T3

Vescape € v/PR?

~ if p is 4 times and Radius is halved.
= Vegape Will remain same -

15. (a) By = Bcos 6

By 056 G

T Cosf  cos30° NE)
16. (b) Vpmax = 4 V..

wA—4(Q):>A—ﬂ
- k T2
1 2mA 20w ¢
e

4 4 T

17. (a) E = (KOv?

~ 9% change
1 1
5 KpCV2 =5 Ky GV K, —K,
= 1 = K x 100
? KICVZ 1
L1510 00 = 50%
10 ~ .

18. (d) Distance travelled by particle before stopping

V2 _vim_ (20002x100x10°°
— =S = = = 0.
2a 2qE 2 x40 x 10-6 x 105 m

19. (d) Fringe width p = ="
A, = 5000A

D
Br =7 (5000x 10719 =5 x 10™* m

D

B2 = g (6000 x 1071) = x (let)
Divide (1) & (1)
B, 3000 x 10710 X

B, 5000x10-10 5x10°4

x=3%10"*mor 0.3 mm

¥'d JEE MAINS PYQs
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3%X10

Tooorio= = 3 % 10'* Hz available for channel band width

20. (b) Frequency at 1000 nm =

2
== %3 %104 % 1012
100 3X10* =>6x10"“Hz

Bandwidth for 1 channel = 8000 Hz
= No. of channel

6x 1012 600
= =
8 x 103 8

x 107 = 75 x 107
2
21. (15) ‘3—? =i?R = % (we know)

2
= In't' time, AQ = (%)t
Given that, (for same source, v = same)

_VZXZO_V2X60
QO—R1 =R,

3R2 = 3R1

R,R; _ 3Ry Ry (3R1)

If they are connected in parallel then Req = TR s 2
il 24 il il

To produce same heat, using equation

V2 v?
=—Xx20= X t
QO Rl (3R1)
4
3 %20 )
t= 2 = 15 min

22. (43) 1= (20E3)C

. 21 2%x0.22 12873
= > |—= =12.
0 gC  8.85x 1012 x 3 x 108
B= Eo = 12873 _ 4291 x 1078 =43 x107°
C 3x108 B
23. (21)
Ty oy, -
K 2K
(1) (2)

%7 JEE MAINS PYQs
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R : Thermal resistivity

Ly Ly
o Rl = =
KA K(120)
L =4 cm
A =120 cm?
2.5

Ry =————

27 (2K)(120)
Now, R., of this series combination
Req = R1 + Rz

where Leqg = 4+ 2.5 =6.5

Le 4 5
a _ n
Keg(@)  K(120)  ___2
2 K(120)
6.5 4 5

Keq(120)  K(120) T TK20)

6.5 21

Keq 4K

K —26K—(1+ S)K
<421 21
~a=21

24. (700) A =10 cm
= Total Energy = %KA2
By energy conservation we can final vatx = 5

11<102—11<52+1 2
> ( )—2 (5) > mv

75 K

m

Now, velocity is tripled through external mean so the amplitude of SHM will charge and so the total energy, (but
potential) energy at this moment will remain same)

2

Lt (55K _1
w7 KB +7m m | "2

= 25 K+ 675 K = KA?




Ke-

~A=+v700
~x=700

25. (144) 1= p~

_ px314
T m(2.4)2
4
w(2.4)2
4

=p x 314

24 x24

=px10
4 p

06x24

10 p

144
10 °

0.144 =p

144 x 1073 =p

26. (102)

T.

1_%:1__2

Qi Ty
Q_T
Q T
225 T,

300 500

500 x 225 T
300  ?

375 =T,
102°C=T,

27. (3)
28. (2) Aig = 1004A

_Aig
Al

B

Aic = 10 mA

R
power = B2 x -~
Rip

10\2 _ 2
Power = (—) X =
0.1 1

29 June 2022 (Morning Shift)
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Power = 100 x 100 x 2
Gain = 2 x 10*

29. (225)

15 cm

15 cm

n=3/2

V=75
V=225

v =225 mm

30. (10)
o 10
15V
—,
A
2Q
__15_5A
1—?—

15— 5(1) = 10 Volt
31. (¢)
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_ 4.640x103

Moles of Fe;0, = > 20

2.52x10%

Moles of CO = =90
28

So limiting Reagent = Fe;0,

So moles of Fe formed = 60

Weight of Fe = 60 x 56 = 3360gms

32. (d)

(A) Cr = [Ar]3 d°4 st

(Bym = —£to +¢

(C) According to Aufbau principle, orbitals are filled in order of their increasing energies.
(D) Total nodes=n — 1

33. (¢) LiCl > NaCl > KCl > CsClI (Covalent character)

34. (d) In deionized water no common ion effect will take place so maximum solubility

35. (d) As equal & similar charge particle will repel each other, hence will never precipitate.
36. (a) ,gPt = [Xe]4f'*5 d° 6 s* (Exceptional electronic configuration)

37. (d) For ZnS, KCN is used as depressant.

For Gold and silver = leaching [Cyanide process]

38. (¢) In option (a) and (c) reducing action of hydrogen peroxide is shown.
In option (a) it is in acidic medium, in option (b) it is in basic medium.

or

For reducing ability H,0, changes to O,, i.e. oxidize, so in option'A' & ' C ' 0, is formed but ' A " is in acidic medium
S0 option - C correct.

39. (a)

Metal Li Na K Rb Cs

Colour | Crimson | Yellow | Violet | Red Blue
red Violet
A/nm 670.8 589.2 766.5 780.0 | 455.5

40. (a)

Caesium is used in devising photoelectric cells.

Boron fibres are used in making bullet-proof vest.

Silicones being surrounded by non-polar alkyl groups are water repelling in nature.

Gallium is less toxic and has a very high boiling point, so it is used in high temperature thermometers.
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41. (b)
P, + 3NaOH + 3H,0 — PH; + 3NaH,PO,

oxoacid = H; PO, (hypo phosphorus acid) or (phosphinic acid)
42. (a) CaCO3 + H,S0, — CaSO, + H,0 + CO,

43. (d)
CH3 f CHS
N C=CH, KMnO./H \ 5
cH,”” CHg/
+CO,
44. (b)
}
@ ““o Li
H o
H
45. (a)

O
I Il

R—OH +R-C-OH——>R-O0OCR

nucleophilic acyl substitution

electron with drawing group on carboxylic acid will increase the rate of esterification

46. (¢)

¥'d JEE MAINS PYQs
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2 2
Br Br
Br; (excess)
H,O
Br
T
NH, ﬁ} 'lzl} NH-C—CH;
© ())CH; —C— O—C—CH3 _ @
lBr2|CH3CDDH
T
NH, NH-C-NH;
HCl
Br Br

47. (c) Buna - N is synthetic rubber which can be stretched and retains its original status on releasing the force.
48. (b)

DNA contains = 3 — D — 2 — deoxyribose
RNA contains = 3 — D - ribose
49. (c)
NH,
fNH[N 2
.-'"'N . _

H"  Histamine
Histamine is nitrogenous compound it does not contain sulpher.

50. (c) Phenol are weakly acidic. Phenol is more acidic than alcohol & H, 0 statement (1) is correct. (I1) is incorrect.
51. (152)

Assuming ideal behaviour P = dl;[ﬂ

P=2Catm, T=257+273=530K
760
d = 0.46gm/L

0.46x0.082x530

SOM =—————x760=151.93 = 152
100

52. (117) Given data is for 1 moles and asked for 5 moles so value is 23.4 X 5 = 117 K]
53. (5)

M=dxV=1.02x12=1.224gm
Moles of acetic acid = 0.0204 moles in 2 L

So molality = 0.0102 mol/kg
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Now ATy =i X Kg x M

i =1+ «a for acetic acid

0.0198 = (1 + @) x 1.85 x 0.0102
a = 0.04928

= 5%

54. (127) At anode

2H,0 - 0,(g) + 4H™* + 4e”

At cathode

2H* + 2e™ - Hy(©)

ixt

Now number of gm eq. = 56500

_01x2x60x60

96500
= 0.00746
0.00746
0, = 2 X 22.7 = 0.0423
0.00746
H, = > X 22.7 = 0.0846

Vriotal = 127ml or cc

55. (1)
K,\ E,/1 1
n()-5(:-2)
K,/ R\T, T,

K,\ 532611 10
(%) =55 (zmma0)
K./~ 83 \310x300

where K, is at 310 K& K; isat 300 K

¢ (Kz)—69
n Kl = 0.

=3x1In10

K
In—2= =1n103
1

K, = K; x 103
K1 =K2 X 103

Final JEE-Main Exam June, 2022/29-06-2022/Morning Session
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SoK=1
56. (6)
4FeCr,0, + 8Na,C0O5; + 70, = 8Na,Cr0O, + 2Fe, 05 + 8CO,

2Na,Cr0, + 2H* - Na,Cr,0, + 2Na* + H,0

B
2
0 0 0
~ =l
wat[o—=cr” oo
il ™o

+7 +4
57. (0) 3MnO2~ + 4H* — 2Mn00; + MnO, + 2H,0

+7
Mn = no. of unpaired electronsis' 0"

u=0B.M.

-3
58. (64) Meq of H,SO, used by NH; = 12.5 X 1 X 2 = 25 % of N in the compound = W = 63.6
or

Megq. of H,SO, = Meq. of NH;
12.5x 1 x 2 = 25 meq. of NH;

= 25 millimoles of NH3
So Millimoles of ' N ' = 25
Moles of 'N'= 25 x 1073

wt. of N = 14 x 25 x 1073

o N_14><25><10‘3><100
0N 0.55

= 63.66

~ 64%

59. (3)
1 NH;
i/ A\“/C'H
0

Number of compounds containing asymmetric carbons are three.

60. (1)
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Ke-

Zymase
CH,O—— CH,CH,OH + CO,

lNaOI

i

CHIL, + H—é—O_Na

+

no. of carbon atoms present in B is 1

61. (c) Let matrix A is singular then |[A| = 0

Number of singular matrix = All entries are same + only two prime number are used in matrix

=104+10Xx9x2
=190
Required probability = 5t = 7o3
62. (a)
_ :>dy_ N dv
y=vx dx v xdx
d
= xd—z =.v2+16
dv dx
> ——=/—=
Vvi +16 x

= In |v+\/v2 +16| —Inx +InC

=y +4/y? + 16x2% = Cx?

Asy(1)=3=>C=8

=>y(2) =15
63. (¢)
a-2 _ b—4 _ c=7 _ —2(6-4+28-2)
3 -1 4 32412442
_84+2 b 28+4 C _112+7
= = — = — _
ATz TP T 13

=>2a+b+2c=-6

64. (c)

¥'d JEE MAINS PYQs
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f(x)=x3—-3x,x<-1
2,-1<x<?2
x24+2x-62<x<3
193<x<4

104 <x<5

11,x =5
\2x+1,x>5

Clearly f(x) is not differentiable at

x=2345=>m=4

-1 2 27
l:f_z(x3—3x)dx+f_12-dX=T
65. (a)
ac _ 10
EE
:>a+6+2 10:> )

e —— a =
Vi+4+4 3

[ k .
and 3 —p 4 |=—-6i+j+k

1 2 =2

=>2-8=-6=>p0=1
>a+f=3

66. ()

IS

2

AreaofAABC=%(\/§)-1= .

So required Area = f: (V/8x —2x)dx — ‘/72

32v2 V2 13V2
:T_Sﬁ_TZT

67. (b)
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2 1 -1
1 -3 2(=0
1 4 6
=>6§=-3
7 1 -1
And|1 -3 2[=0=>K=6
K 4 -3
=>8§+K=3
Alternate
2x+y—z=7
x—3y+2z=1
x+4y+8z=k

Equation (2) +(3)
Weget2x+y+ (2+8)z=1+K
For infinitely solution

Form equation (1) and (4)
246=-1=6=-3
1+k=7=>k=6

6+k=3

68. (a) X2 =1-2i=>a’?=1-2i,f2=1-2i
Hence a® = g8

la® + %] = |2a®| = 2|a?|*
=25 =50

69. (¢)

pva=q

=~(PVvaVq

= (~pA~qVq

= (~pVaA(~qVva)

= (~pV@At=~pvgq

Now by taking option C

(pAQ)=>~pV(q
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=~pV~qV~pVq

>t
1 2 22
70. @A=[1/2 1 2
1/22 1/2 1
A2 =3A
A3 =3%2A

A% + A3 + - A0

33°-1)

=3A+32A+-+3°A=
3A+32A+ 43 =

3103

A
2

71. (d) A = {1,2,3}
R={(11),(12),(1,3)(2,1),(2,2),(23)(3,1),

(3.2)(3,3)}
72. (b)

az=1,a3=334=6

n(n—1)
ap =——F

n(n—1)

DN

1 3 6 10 15

Ztomtotostogt

S_1+3+6+10+
7 73 74 75 76

S =

6S—1+2+3+4+
7 72 73 74 75

s 1 2 3
6z =3 toptost

%7 JEE MAINS PYQs
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Alternate

Anyz = 2ap4 —ap +1
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dn42 _ 2 dn+1 1 dp 1

7n+2 77n+1 49 7n + 7n+2

dn+2
= Zn 2 7n+2 Zn 2

Let Y52, 3_§ =p

Adn+1 0 dp ©
7n+1 49 Zn=2 7n + Xn=2 7n+z

:(p—%_a_f‘)zg(p_a_z)_i +L74

73

32:1’a3:3

1 3 2 2 p 1

AT I YY L AT R E

7

>p=—o

P=7216
73. (c)

B(2,3)
M,
A'Z
A(x, 2)
’(\\b‘
14 M,

M; = 3/2 M, = 2/x

tanm/4 =
N/ = e 2

ﬁxl = 10; XZ = _2/5
= AA! = 52/5

74. (b)

3/2 - 2/x| _

3a=x4b=22—x

a=2/13

¥'d JEE MAINS PYQs
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V3

Ar =—a? + b?
T 4a

V3 22 — x)?2
=—x2/9+¥

4 16
dA 0 \/§+1 22 0
— =0 - —— =
dx *\2x9"8) 8

<4\/§+ 9) 11
>x =

36 2

a=x/3

11/2 (1) 66
a = —_— — | =
4/3+9 |\3) 4/3+9
36

75. (d)

< 2sin™?! (4«2;_1) o

A

—m/2 <sin™?!

< /2
w1

<1

Always —1 < ——

1 1
<(»%)v[7 )
T\ Tz
76. (d) General term

Tr+1 = A (3)r1 (_2)1‘2 (5)r3 (X)3r1+2r2—5r3
Irq|ry | 13

3ry +2r, —5r3 =0

r{ +r, +r3 =10

from equation (1) and (2)

r; +2(10—r3) —5r3 =0

r{ +20 =7r3

(ry,r3,13) = (1,6,3)

constant term = % (3)1(=2)%(5)3
=2°.32.5*.7¢

=9

¥'d JEE MAINS PYQs
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77.(d) I = foscos (nx—n[’z—c])dx

=>1= foz cos(mx)dx + f;cos(nx —m)dx + f45 cos(mx — 2m)dx

== [sin ”X](Z) + [Sin(nx - ”)]: N [sin(m;— Zn)]i

T /s

>1=0
78. (b) PQ is focal chord

N

= P&Q must be end point of latus rectum:
P(1,2)&Q(1,-2)

2 b?
W——=4&ae =1
a

=- We know that b? = a?(1 — e?)

ca=14++2
b2
e a2
s e —1—a—2
net=3-2V/2
1
—2:3+2\/§
e
2-3+42
79.(c)0P=| ﬁ|

¥'d JEE MAINS PYQs
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V2
tanf = 3
o 3 AP
~sinf = —=—
V10 AN
V5
:>AN=?:BN

Area of A ANB = ~- (AN?)sin 26 = %

80. (b)
. 24
f=25x1=? x; = 24
, X x} (24)2 194
o =] ===
5 25

"5
=> ) xf =154
X1+ Xy +x3 +x4 =14
= x5 =10
CxfHxy+xf+xf 49
= 2 =
x2+x24+x3+x2=4a+49
x% =154 —4a — 49
= 100=105—-4a=>4a=5
4a + x5 =15

81. (26)

2

[ a

lz—2]<1

29 June 2022 (Morning Shift)
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1% P(0, 4)

x—2)2+y?<1

&
z(1+1)+z(1—-1) <2
Putz =x+ 1y
~x—y<1

PA =17,PB =13

Maximum is PA& Minimum is PD
Let D(2 + cos 6,0 + sin 6)

S Mg, =tanh = -2
0 L s 0 k
cosf =——,sinf =—
V5 V5

oo

= (2 1)+2i
Z=\|2——=)+—=
! NG
25 — 44/5
24| = ———&z, =1
5
|Zz|2=1

5|z |% + 12/%) = 30 — 4V5

~a=30
B=—4
~a+B=26
dy . N2 _ . tan~'(JZcot2x)
82. (2) dx + 2costx—cos2x” xe

dx
2cos* x — cos 2x

J

29 June 2022 (Morning Shift)
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_f dx _f cosec* xdx

7 costx +sin*x Y 14 cottx
1 1
t2+1 (1+t_2) -1 _[t—%
=—f— t=—f ——L dt=—tan}| —=*
t*+1 ( 1 V2 V2

t—?) + 2

Cotx=t

1
= ——tan"1(+v/2cot 2x
NG ( )

L IF = e—tan‘l(\/fcoth)

ye—tan_l(\/fcoth) — fxdx

2
ye—tan‘l(ﬁcoth) — x? +c

2

(E) . +c=>c=0
Y\4) =32 -

x? tan~1(v2cot 2x)
y= 76

2
y (E) _ T[_ etan‘l(\/fcotzg)

3 18

2 —tan‘1< Z)
_? e (f

18

3 2 2
= - =
a a

83. (26) Points P(1,2,—1) and Q(2,—1,3) lie on same side of the plane.

Perpendicular distance of point P from plane is

1

|—1+2—1—1
ViZ+12+ 121 V3

Perpendicular distance of point Q from plane is

1

V3

_|—2—1+3—1
VIZ+ 12+ 12

= ﬁi is parallel to given plane. So, distance between P and Q = distance between their foot of perpendiculars.

= [PQl =y (1 -2)2 + 2+ D? + (-1 -3)?
= V26

|PQ|? = 26 = d?




Ke-

Alternate
X Pypte—1=0
P@, 2, -1) Q2 -1, 3)

M(x1,¥1,21)

x1—1 y3—-2 z3+1 1

-1 1 1 3

N(x2,¥2,22)

X—2 y,+1 z;-3 1

-1 1 1 3

5 -2 10

K RO R

N—(S -2 10)
~\3"3"’'3

d* =17 +3%+4% =26

84. (32)

29 June 2022 (Morning Shift)

3c0s? 20 + 6cos 28 — 10cos? 6 +5=0

3c0s%26 + 6c0s260 —5(1 4+ cos20) +5=0

3cos?26 + cos280 =0
Cos280 = 00R cos28 = —-1/3

0 € [—4m, 4m]

VA
20=(2n+1)-5

~ 0=+4n/4.43n/4........£151/4

Similarly, cos 26 = —1/3 gives 16 solution

85. (1)

%7 JEE MAINS PYQs
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20 —cos20+V2=0

= cos?0 =20 +2

y =20+ V2
y=20++2
—ni2 [/ 2

Both graphs intersect at one point.
86. (29)

1 1
50tan <3tan‘1 — 4 2cos ! —)
2 V5

1
+4+/2tan (E tan~1 2\/5)

1 1
= 50tan <tan‘1 3 +2 (tan‘1 3 +tan~? 2))

1
+4+/2tan (E tan~1 2\/5)

1 4 1
= -1_ 4 2= 42 X —
50tan (tan > + 2)) + 42 Ve

1
=50 (tan tan~1 E) +4

=25+4=29
87. (3395)

fx) = (c+ Dx?>+ (1 —cH)x+ 2k
&f(x+y) =f(x) +f(y) —xyvxy €R

f(x+y)—f f(y) -
o (x y})} (x)zlimw0 (y)y Y ) = £(0) — x

f(x) =—%X2+f’(0)-x+7\ butf(0) =0=>2A=0
1
f(x) = —§x2+(1—c2)-x

. asf’(0) =1 — c?
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Comparing equation (1) and (2)

We obtain, ¢ = —g
. f — 1 2 5
o (X) = EX ZX

5
Now |22)2(21f(x)| =Y x% + 3" Y22ix

= 2870+ 525
= 3395
88. (88)
2 2
a? b2

- bZ 11 bZ 7
Givene?=1+—==—==1+4+== b2 ="g2
a 4 a 4

Xy ;
e (ﬁa)z = 1 Now given

2

2a+2-?=4(2\/2+\/ﬁ)

a2 +V7) = 22 +7)
a=4V2=a?=32
7
b2=-x16%X2=756
4
89. (28)
P (2i+]—3k) =4
Pi:2x+y—-3z=4
x—2 y+3 z-2
Pyl 0 1 -51(=0
-1 -1 0
= —-5x+5y+z+23=0

Let a, b, ¢ be the d'rs of line of intersection

164 1314 151
Thena—E,b —E,C—E
na=13:8=15
90. (18915)

b; € {1,2,3 ... 100}
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Let A = set when b, b, b5 are consecutive

4 _97+97+---...+97_97><98
n(4) = 98 times N

Similarly when b, b; b, are consecutive
N(a) = 97 x 98

Anpy =7t %7 97 x 98
n( )= 98 times B

Similarly, when b, b; b, are consecutive
n(b) = 97 x 98

n(ANB) =97

n(AUB) = n(a) + n(b) —n(A N B)

Number of permutation = 18915
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