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1. (c)B=3x10%°

AV
——=10.02

Vv
B = AP AP = BAV

=gy ==-5(y)
Vv

= (3 x 1019)(0.02)
=6 X 108 N/m?

2. (a) F=q@xB)

FLV
Work done=F - S

Work done =0

L L l0i+lo1s
= 10i+==1.
10 + 5 2

i=

10i=15-0.3

i=012A
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R = V2 (2sin Ocos 6)

g
Vsin 8 gt
t= S>V=—
g sinf
g?t? 2sinfcos O
= R=-= .
sin? 6 g
ang = 2gt?> 20t
MUETRTR
t0 = —
O T 200
6. (b)

a=—ug=-05x%x98=—49m/s?

d_v2 - 9.8x98
" 2a  2(4.9)
=98m

7. () T=Mw?R

T=80NM=01lw=?R=2m

80 = 0.1w2(2)
w? = 400
w =20
2nf = 20
10 rev
f=——
VI
_ 600 rev
" 7 min
8. (b) Mg =qE
(0.1 x 1073)(9.8) = 4.9 x 10°q
2x107*
105 4
q=2x107°C

9. (c) F=4xi+3y?%
WD = AKE
W= [F- (dxi + dyj)

= f124xdx+ f233y2dx
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= (2x)i+ ()3

=(8-2)+(27-8)

=6+19 =25]
10. (b)Mg' =7 g
,_9

9 =3
ol -3
9 =9\r+n) "3
R _1

R+h 3
h=@H3-1)R

= (1.732 — 1)6400
h = 4685 km

11. (a) Considering sinusoidal AC.

T

Phase at maximum value = 2

3
Phase at rms value = T"

Thus phase change = 3% —2=7
Now w = 2nf

=2m X 50

= 1007w

time takent = & = =% = L g

® 100w 400

t=25x10"3=25ms

AG =2r(1.5) =3m

Ay = \/A% + A2 + 2 Ay A,cos(3m)

= |A1 - A2|
=2cm
13. () u, = 1.61 €, = 6.44

B =4.5x 1072
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E=7
C= ! V= !
VHo o Vhe
C
=i €= V161X 644
By 310 g0 /
—=V=———=932X m/s
B v1.61 X 6.44

E=45x10"2x%9.32x 107

=4.2x10°

14. (c) According to Rutherford, e~revolves around nucleus in circular orbit. Thus e~is always accelerating
(centripetal acceleration). An accelerating change emits EM radiation and thus e~ should loose energy and finally
should collapse in the nucleus.

= (105 + 115)(6.4) — (220)(5.6)
= 176MeV

16. (c) f, = 3.5GHz f,, = 3.5MHz

Side band frequencies are f. — fi &f: + fim- Which are almost f,

A—C
_fc

Minimum length of antenna =

3 x 108
3.5x 10° x 4

—A—
==

n=25%
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1 300—025
T =0

300_075
T =0

T=400K
If efficiency increased by 100% then new efficiency = n’ = 50%

300_05
T

T' =600 K
Increase in temp = 600 — 400

= 200 Kor 200°C

_q _ 7x107
18. ()K= A€E  30mx10™4x;—— —5x3.6x107
_36X7 _ ..
T 30%x3.6
ol _ pelr?
19. () B¢ =5, By = 22 +72)32
Atx ==
2
Ir?
Ba - fo 3/2
r2 /
2 (T + I'Z)
_ i ol 4y
5 5 3/2 2r \5
2(312)
-2y
©2r \§

20. (b) AT xR,

AT, ¢, k, 16 k
— =X == — X =
AT, k, ¢, k, 8

21. (12) 0.056 kg N, = 56gm of N, = 2 mole of N,

T, = 400 K,vavTso T, = 4 T; = 1600 K

Q= gnRAT
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Q = 12Kkcal

22. (10)

1 1
R 15
1 1. 1 1
feq f1 fZ f3
1 1 1
=15 30715
2-1+42
T30
— 3 —
30 10
=10
23. (750) r; = 2V — 1030
10uA
_ 1.5 mA — 150
= 10uA
Ay = (R") - (5000) x 150 = 750
VT =000 -

24. (242) f = 50 Hz
XL = ZT[fL
= 2m(50)(200 x 1073)

= 20w




Ke-

Vo Vrms\/E
=% 77X,
L L

_(200V2 112
T 20 0w

A, = 655 nm

_3/12L
" 2a

Y2

Ay = 650 nm
a=0.5nm

3(42 = 4) L

Ay=y,—y1 = 2a

_ 3(655 — 650)

-9
= 7x05x10-3 < 210

_3x5x2

-9
= Tx10 10

=3x107°
26. (2)

1
hv = hvy, + Emv2
vV = 2vy,
1 .
2hvy, = hvy, + Emv1
vV = 5vy,

1
S5hvy, = hvy, + > mv;
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1 2
?mvl _ hvth

vi\2 1
(V—2> = Z =V, = 2V1

27. (3) Let height of tower be h and speed of projection in first two cases be u.

case-I case-11 case-II1

Lok
[

t=6s

| =
O—>
I
-4_0
I
+—O
=
g

——— —

For case-1 : 2" equation s = ut + %at2
1

h = —u(6) + g(6)°

H =—6u+ 18g

For case-Il - h = u(1.5) +; g(1.5)2

225g
h=1.5u+

Multiplying equation (ii) by 4 we get
4h=6u+45g

equation (i) + equation (iii)weget 5h =225¢g

h=45g..(iv)
For case-Ill :
h=0+ 1 t2

Using equation (4) & equation (5)
45g= ! t2
- g - 2 g

t2=9>t=3s

28. (120) By energy conservation
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PE = KE

(11+3) =30 (x=3)
me\"Ty) T2\ T2

3 1
0.100 x 10 X > (0.10) = ~k(0.05 x 0.05)

B 3x0.10
"~ 0.05 % 0.05
_3><1000_120N
=T 25 /m
29. (25)
& 1
&2 _{)2
3 _ 75 cm
2 4,
£, =50 cm

$;—4,=75-50
=25cm

30. (6) Let mass of meter scale be m.

40 ¢cm

100m. 30cm 10cm

ZOgm/_b /\ l
mg

0.02kg 1
0.02g knife

Balancing torque about knife edge
(0.02 g) x (30 x 1072) = mg x (10 x 1072)
m = 0.06kg =6 x 1072 kg

31. (¢)

45
C15H30 + 702 4 15C02 + 15H20

Mass of fuel = 0.756 x 1000 g

0.756X1000
210

No. of moles of fuel =

0.756X1000

x2x32=2592¢
210 2

Wt. of oxygen =

0.756X1000

Wt of CO, = X 15%x 44 =2376¢g
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32. (b) Based on " n + 1 " rule only (B) has pair of electron in degenerate orbitals
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33. (b)
List - | List - 11
@ | [PtCl]*~ () | dsp?
(b) | BrFs (V) | sp®d?
(c) | PClg (1 sp3d
() | [Co(NH3)J** | (ID | d?sp?
34. (b)

A(g) = B(g) +%C(g)
Initial: P;

00

Ateq..P(1—a)P -a pi%

Now, equilibrium pressure (p),

a
P=Pix(1+§)
. p l1—a p
oo A= a

1+
P G
B — a

145

K=

2+ a)%(l —-a)

35. (c) Statement | : Fact

%7 JEE MAINS PYQs

Statement I1: The principle emulsifying agents for O/W emulsions are proteins, gums natural and synthetic soaps etc...

36. (b) Na,0 = Basic

As,0; = Amphoteric
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N, O = Neutral
NO = Neutral

37. (a)

List-1 List-1I

(a) Sphalerite | (IV) | ZnS

(b) | Calamine (IIT) | ZnCO4

(c) | Galena (I PbS

(d) | Siderite oy FeCO3

38. (b) Nitrogen. Around 55% of hydrogen around would goes to ammonia production
39. (a)

(a) Both LiCl and MgCl,, are soluble in ethanol

(b) Li and Mg do not form superoxide

(c) LiF has high lattice energy

(d) Li, O is least soluble in water than other alkali metal oxides

40. (¢)
41. (a)

Order of stability: -

NF; > NCl; > NBr; > NI,

42. (b) Calcium and phosphate are the major components of teeth enamel

& =

lalc KOH

CHa2

-

C
NO

44. (a) 1. Better packing efficiency of monocarboxylic acids with even number of carbon atoms results in higher M.P

I1. As molar mass increases hydrophobic part size increase hence solubility decreases.
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is a conjugated diketone

46. (d)
~CHs ~CH3 ~CHs
NaCN OoH
R
XA
Br CN
_CHs ~CH3
H/MN
-—————————
MNH2 CN
OH o
47. (d)

48. (b) Cellulose contains g-glycosidic linkages only
49. (d) Penicillin G following is a narrow spectrum antibiotic
50. (a) Ni?* + DMG™ - [Ni(DMG),] {

(Bright red precipitate)

51 (43)X > 6Y > x2X6 =38

6
%X = 7% 100 = 42.8 = 43%

52. (747) 205 = 30,( g)

AG®° = —RTInk
= —-8.3x300x%x1In1.35

= —747 ]/mol
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53. (54) t =C.R.T

7.47 = Cx 0.083 x 300
C=0.3M

= 0.3 x 180gL™!

= 54gL!

54. (5)

Anode: H, - 2H" + 2e

Cathode: Cu?* + 2e~ - Cu

Cu?* + H, » 2H* + Cu

, 006 [H']?

Ecen = Ecen — TlOgm
0.576 = 0.34 0'061 LN
P75 =0 2 °Bl0.01)

+3.93 —log(H*) + log0.1 > pH = 493 =5

Ea

55. (154) Ink = In A — ——

3 _ 1_03 _ Ea
x 103 =InA+ = [- =]

From the graph

———=-185
103 xR

Ea = 153.735 kJ/mol

~ 154

+6 +6 . .
56. (0) CrO3~, Cr, 0%~ difference is zero

57. (7)

e PN P
oC co CO CcO
UC/ \c:c{/ \CD

X=1
Y=6

58. (63)
59. (3)
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Region of Set A

B={z€A|z—(1—1i)| =1}

A N B has infinite set.
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62. (d) 32022 = 91011 = (10 — 1)1 = 10m -1 =10m -5+ 4 =5(2 m — 1) + 4( m is integer ) Remainder =
4
63. (a) Let r be the radius of spherical balloon

S = Surface area

S = 4mr?
ds dr
e 8mr X i k( constant )

4mr? = kt + C(C is constant of integration )
Fort=0,r=3=36m =C
Fort=5r=7=K=32m

4Amr? = 32t + 367

r2=8t+9
fort=9
r? =81
r=9

64. (c) E,; = denotes selection for 1%t bag

E, = denotes selection for 2" bag
P(E —1PE)—1
( 1) - 2' ( 2) — 2

A = selected balls are 1 red &1 black

A 3¢, x 1c 1
p(_)=;=

E, 6C, 5
o (A _ 3Cy x 2Cy 12
(E_l) T (+5)¢ @+5m+4)
A
i (E) _ P(E,) X P(E—l)
A/ p(E,) x P (EAI) +P(E,) X P (Eﬁz)
1
_ 10 _6
N 6 11
0" m+5)m+4
>n=4%

65. (a) x2 + y% + Ax + By + C = 0 is passing through (0,6)
=>6B+C=-36

The tangent of the parabola y = x? at (2,4) is
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4x—y—4=0

The tangent of circle x> + y2 + Ax + By + C = 0 at (2,4) is
(4+A)x+(B+By+2A+4B+2C=0

From Equation (1) and (2)

4+A 8+B 2A+4B+2C
4 -1 —4

A+4B=-36
3A+4B+2C=-4
From equation (3) and (4)
A+C=16

66. (b) x+y+z=«a
ax + 2ay + 3z = —1
x+3ay+5z=4

Has inconsistent solution

1 1 1
a 2a 3
1 3a 5

D= =0

S (@-1)2=0

=(10-9)—(-5-12)+(-3-198)
=1+17-11+#0
For a = 1 the system of equation has Inconsistent solution

67. (b) Here a, B roots of equation 3x2 + Ax —1 =0

s R Tl
1 1 (a+p)?—2ap
PR T Ay TR
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Now 6(a® + £2)2 = 6((a + B)((a + B)? — 3aB))’
2\ (22 )
68. (a) LetS = (tan~'x)3 + (cot™1x)3

= (tan"'x+ cot™1x) — 3tan ' x - cot ! x(tan"!x + cot ™! x)

T 3w T
=———tan"1x (— —tan~! x)

8 2 2
3 m\2 w3
_ " -1, "t ‘o
=5 (tan X 4) +32
7r3<S<7 s
:_ —
32-°°8"
3
T
= < Kkp3 < 3
32_KT[ <87r
1 K<
327 8

69. (b) S={vn:1<n<50andnisodd}

= {V1,V3,V5...... V493,25 terms

IA] = 1 + a2

2 det(adjA) = Z A2 = z (1 + a2)?
aesS a€es

— 22100 = 1002

A=221

70. () f(x) = 4log,(x — 1) — 2x?> + 4x + 5,x > 1

FG) = o= 4= 1)
Fori<x<2=f'(x)>0

Forx > 2 = f'(x) < 0 (option 1 is correct)
f(x) = —1 has two solution (option 2 is correct)
f(e) > 0

fle+1)<0

f(e).f(e + 1) < 0 (option 4 is correct)

f'(e) — £ (2) = &—4@— 1)+8>0

71. (d) The tangent at v, to the curve

y=x3+3x2+5
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y —y1 = (3x% + 6x,)(x — x;) passing through origin
—y1 = (3% + 6x1)(—x,)

y1 = (3x§ + 6x1)

And (x4,y7) lies on the curve

y=x3+3x%+5

y1 =x3+3x2+5

From equation (1) and (2)

, 15
2y, = 3x7 +7

Hence the equation of curve y = %xz + 175

This curve does not intersect § —y?2=2
72. (b)
f(x) =12x% + 3x — 2| + sinxcos x

f(x) =|2x —1)(x + 2)| + sinxcos x

cos2x 1
4x + 3 + 7 —<x<l1

2
Ccos 2x 1
—(4x +3) + YR 0Sx<§

flx) =

Foro<x<;=f®<0
For-<x<1=f(x)>0
f(x) local minima at x = %and
local maximaatx = 1

1 1
f(i) +f(1)=3 +E(1 + 2cos 1)sin 1
73. (b) Mftia; =2 {2a; + (n+ 1)} = 192

384
:2a1+(n—1)=T

Siray = 7|21 + 2+ (5 - 1)2] = 120

480
2a, +n=——
n

From equation (2) and (1)

¥'d JEE MAINS PYQs




[II(GP 24 June 2022 (Morning Shift)

4-80 384

n n

n =480 —384 =96
74. (a) yj—i =2x+y3(y+1)e¥,x(1) =0

dx 2 2( 1)
——=x=y(y e
dy y

I.f= ef_de =

'*<N|H

1
‘v2

;= = [ (y+ 1)e¥dy

y—Xzz(y+1)ey—ey+c=y-ey+c
x = y3eY + cy?

Forx=0,y=1=c=—e
x=y3eY—e-y?

x(e) = e3(e® —1)

75. (d) Ax — 2y = p isatangent to the curve

a’x? — y? = b? then

2
a’x? — (Ax _ '“) o
2

(4a% — 22)x? + 2Aux — u?> —4b> =0
Disc. =0

422u% + 4(4a® — 22 (u? +4b%) =0
422b% — 4a%u® = 16a2h?

/12 2
_Z_M_ 4
a b2

76. () |b|% = |+ 2(¢ x 4)|?
[B]2 = |c|? + 4| x 4|2 + 42 (% 4)

s
1= [c|® + 4|c|*sin® — + 0
|c| |c|*sin 1

1 3+3
1= |c]? + 4c|? (M) lol? = 75 =25

S0 62|c|? = 6(3 +V3)

¥'d JEE MAINS PYQs




[II(GP 24 June 2022 (Morning Shift)

77. (a) n = 33, let probability of successispandq=1—p

3p(x=0)=p(x=1)
3. 33Cy(q)% = 33C,pq®?

p(x=15) p(x=16)
p(x=18) p(x=17)

330,p15q18 33, p'6ql7 qQ\3 q
33C,gp18q15 - 33C,,pl7qle = (5) - (5)
=(11)2 -11
= 1320
78. (d)
79. (b) sinftan 6 + tan 6 = sin 20
_ 2tan 6
tan 9(511’19 + 1) = m

tand =0=>0 =—-m, 0,
(sinf + 1) = 2-cos?8 = 2(1 + sin6)(1 —sin 9)
sin 8 = —1 which is not possible

57

ing = o
Sin 6

N =

0_7'[
_6'

51
3

n(s) =5T = cos0 + cos 2w + cos 2m + cosg + cos
T=4

T+n(s) =9

80. (b) For tautology ((pA ~ q) V ((~ p)Aq)) must be true.
This is possible only when A =v & =

81. (31)

2f(a) + 3f(c) = f(d) — f(b)

Using fundamental principle of counting

Number of one-one function is 31

82. (40)

X+ X, +X3+X,+X5=5
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Only one possibilities 3,3,3, -2, —2

Number of ways is = Sl 2x2 =40
312!

83. (8) A = (i,@)

Va
-3
o-(F)
\/5‘/5
3
(-5
NS Va
Area of ACD
3
7 Va
3
-2 —va
5| Va
3cosf asinf
3
7 Va

1
> 6+v/a(cos @ — sin 9)

3va(cos O —sin )

max values of function is 3vav/2
3vav2 =12

2a=16

a=28

84. (84)

AL +7, <A+ 12 -2)

B(2u,3u+7,pn)

vi

DR's of AB

GBA—=2u+7,-A—=3u—6,A—pn—2)
B3A-2p+7 —-A-3u—6 A-—p—2
1 B —4 2

Taking first (2) =122 +8u—28 = —A—3u—6

A—pu+2=0

[II(GP 24 June 2022 (Morning Shift)
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Taking second & third

20 —6p—12=—4A+4p+8
A—5u—10=0

After solving above two equation A = =5,p = =3
A = (—8,6,7)

B =(—6,—-2,—3)

(AB)? = 4 + 64 + 16 = 84

85.(7)

3
2 —
— & 1 —

1

-1

“l&
ol

B | =
-

(o]
0] —

86. (1) f(6) =sin6 + /7, (sin 6 + tcos ) f()dt
f(6) =sing +sin8f "2 f(t)dt + cosOf "1, tf (D)dr

LetA= [/ f(vydt, B ="/, tf ©)dt
f(8) = sin 6 + Asin 8 + Bcos 8

f(6) =(A+ 1)sinf + Bcos 6

A= f_";/zz (A + 1)sint + Bcos tdt
A=2B

B= ffgzt((A + Dsint + Beost)

B=["" t(A+ Dsint

B =(A+1)2f P tsintdt
B=(A+1)2.1
2A+2-B=0

After solving
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B=——,A=—§

/2 _ /2 1_ 2
|f0 f(H)d9|—|f0 —§sm9—§c059
=1

87. (34)

i S

Y e T Ty s

dy 16

dx (x — 5)?

So critical pointisx = 1in[0,2]

9 5
y(0) = g,y(l) =2,y(2) = 3

Soa=2andﬁ=§

9 —x2
I:f_?)lmax( ,x)

5—x

9/5 9 — x*

I:f—1 5_de+f xdx

3
9/5

3

9/5
J 9/5

-1

5+ +16d+f d
xx_sx xax

After solving

1=14+ 284 161 (8)+72
- 25 "\15) " 25

88. (2929)
-1 0 . 0
a—scos ,E—Zsm

Equation of tangent to y2 = 4x

y=mx+—

It passes through (a, B)

Lsi 0= ! 0+
5>Sing =m:cos o

2<c059) (1 ) 9)+1_0
m z m|5sin =

%7 JEE MAINS PYQs




[II(GP 24 June 2022 (Morning Shift)

It has two roots m; and m, where m; = 4 m,

%sin@
my + My =550
5
_ 5
My Mz = cos@

After eliminating m; and m,

—-5++29
cosf = ——
2
—-5++29
a=—>10a+5=4+v29

10
1
B? = Zsin2 6 = 168% = —50 + 10v29

(10a + 5)% + (1682 + 50)? = 2929

89. (19)
(l 1
479
(1,1)
1 R,
S = folx/}—x3
[Zx:"’/2 x4]0
3 4 )
12

Ry = [ (VX — 2x)dx

NN R
'3 | Tus
0
L
T2 T 48
R,
SO,R—1—19
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a; = (—1,0,3)
a, = (0,-1,2)

b; = (1,—a,0)dr 's of line (1)
b, = (1,—1,1)dr 's of line (2)

52 - 51 = (1,_1,_1)

I TR B
byxb,=[1 —a 0
1 -1 1

b, xb, =i(—a) —j+k@—1)

[by X by| =+/a% + 1+ (a—1)2

az—al-let_)Z:Z—Za

2(1—a) 2

\/a2+1+(a—1)2_ 3

Squaring an both the side

After solving a = 2,

N[
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