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1. (a)

: : 1 2
Electric energy density 3 €0 Efms

Magnetic energy density (B?ms)
21

Erms)z 1
<Brms 00 Ko €o

CZ
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2. (b) Circuit is closed when neither A nor B is closed = current flows for A = 0 B = 0 when either or both of A& B

is closed we get current bypass from switch
3. (a)

Fvis + p Gvg

pve

For constant velocity F,., = 0
Fyis + povg = pvg

Fuis = (p — po)vg

-afs-2)
-2
4. (b)

Collision frequency,

\' \'
==~ V2nd?vn,

A
V2md?n,
~ f « ny, ny is number density

f_l_h_ 3 x 10

== =025
f, n,, 12x1071

5. (d) dQ = dU + dw




lI (GP 06 April 2023 (Morning Shift) %? JEE MAINS PYQs

dU_dQ dw

dt ~ dt  dt

du
Frin 1000 — 200 =800 W

6. (a)

B

AB=R+\/2

Let instantaneous velocity be v. time,

R
(= Arc length 2“1 _ TR
- v v 2v

average velocity,

AB  RV2(2 22V
=20 @v) _

:l_i
V) 2v2°

7. b)«—02+x—

< TO0000™—

kx <

mR T

> Mot

Let extension in length of spring be x.
Radius of circler = 0.2 + x

Kx = mw?r

7.5% = (11—0) (52)(0.2 + x)

=~ Tension in spring = kx = 7.5 X 1—10 =0.75N

8. (b)
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Frequency doesn't change on change in medium.
9. (b)R= u—;sinZG

R is maximum for 26 = 90°.

10. (¢) = Ril + Riz

Differentiating both sides, we get

AR AR; AR, [R_ RiR, 10x15

R2  R? ' RS R;+R; 10+15
AR [AR; AR,

=>—=—+—=
R RZ R}

_ <0.5 + 0.5)6

~\100 ' 225

_<6><0.5)(1+1)_ 13

~\ 25 49/ 300

4 100 13 4.33%
— X = — =4,
R 3 0

11. () m=p x §RR3

1
R « m3(p = constan t)

. G
welght:WocgocR—rzn

m
W o« —— o m1/3
m

2/3

So, Wt = (2)1/3 w
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12. (d) At Moon, due to low escape velocity, the rms velocity of molecules is greater than escape velocity. Hence
molecules escape and there is no atmosphere at Moon.
13. (a)

kQ
Vinside = ?

kQ

Voutside =

4

v| v=constant

m

P = hezt
With rise in temperature, number density (n) of electrons and holes increases for semiconductors.

As m, e, T are constant

p o % =po iT [Rectangular hyperbola]

15. (c)
Mass: L 4 m m
1840
Charge: e 2e e
Kinetic:
energy 4K 2K K
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A h h h
= zl:nl( z-%-zﬂ( V2-4m2K | V2mK
Ao <A < Ze
16. (c)

Range, R = v2Rh

R1:W/2Rh1
h, = h +<h x 21)—121h
2 — 1 1 100 - 4. 1

~ Ry =4/2Rh, = /2R(1.21)h; = 1.1,/2Rh,
~ R, = 1.1R,
% increase in range

R, — Ry R;
- x100 = (=2—1)x 1
5 00 (R1 ) 00

=(1.1-1) x 100 = 10%
__hc 1
17. (b) AE == ha

For shortest wavelength, energy gap should be maximum.

So, correct choice is transition fromn = 3 ton = 1.

18. (c)
k,
x>
kX o I
kx €<=+
On displacing m to right by x

F= _(k1X+ kzX) = _(kl + kz)X

F <k1+k2) .
a=—=- X =—-—wx
m m

k1+k2 2T m
oW = >T=—=27
m w k1+k2

19. (d)
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20. ()
uo_lr <a
B = a2
I
% r=a
21. (50)

06 April 2023 (Morning Shift)

x3

1.5 1.5

x3

By Snell's law

By the diagram

xV3 + 1.5tanr = 2.15

3V3
xV3=215-15 X =
2.15 1.5x3
V3 V37
= 1.241 — 0.739
= 0.502

~ 0.50 meter

x =50 cm

. 1.5tanr

3v3

4
1sin 60° = §sinr - sinr = T—etanr =

3V3
V37

%7 JEE MAINS PYQs

Moving a coil inside a uniform magnetic field either with uniform or non-uniform speed doesn't changes flux, so, no
emf is induced.
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22. (25) R = p% be the initial resistance new resistance

— o2t =1.25 £—125R
~Pooea PAT
percentage change = L25R"R % 100 = 25%

23. (2) Loss of K.E = work done against retarding force.

X X
=f madx=f m2xdx = mx?
0 0
10\ 2
= (102 kg ) = () )
Son=2
24. (628)

Magnetic field B at center = %

41'[ x 1077

202x\/_T

Net magnetic field is

4t x 1077 x 2
BcV2 =
2x%x0.2

=200mrx 1078 T
=2X314x1078T
=628%x1078T

25. (420) Frequency of reflected sound = (ﬂ) f,

XV2T=2nx10"6T

c

_(330+15)><f
~\330-15/""°

345

315f°

345
315

30
315

fo_f0=40

£, =40

4 x 315

0o— 3 :420HZ

26. (425)

n? 25
In=To— = Tn= 0.51 x ?A =4.25x10"1%m

=425%x10"2m

¥'d JEE MAINS PYQs
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Ke-

27. (25)

62.8x103
stress _ wx(0.02)2

Strain = —— = -~
3 62.8 x 10°
T 314 %x4x107%x 2 x 1011

=25x10"*
=25x107°
28. (240)
vp = 12 x 10° volts
vs = 120 volts
ps = 60KW = vg X ig

60 x 10° 5
= =5x10%A

's = 7120
R, =5 = 120 & 24 x 1072 = 240 x 10730
Ty T 5% 102 B
= 240 m(Q)
29. (176)
m=2kg m=2kg
4em
i=10cm i=10cm
[ =2(y + md?)
2
=2 (g mr? + mdz)

4
=% 2% (0.1)% + 2(2)(0.20)2

8
—x10724+16x1072

= (1.6 + 16) x 1072

=17.6 X 1072
[ =176 x 1073 kg m?

30. (3) For x = g
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o CA €A
z—(zd/3+g)— %
kK '3

= 9 X 2 = 3uF
4
31. (a)
Y: CCP = 4Y
X =1/3THV = 1/3 x 8 = 8/3x
~ Formula: Xg,3Y, or X, Y3
32. (d)
Nitrogen detection by lassaigne's method

Na + C+ N - NaCN
6NaCN + FeSO, — Na,[Fe(CN)¢] + Na,S0,

Nay[Fe(CN)g] + Fe3* — Fe,[Fe(CN)gl5
(Prussian blue)

Sulphur detection by Sodium nitroprusside

Na,[Fe(CN);NO] + Na, S —» Na,[Fe(CN)sNOS]
[Purple ]

Phosphorus detection by ammonium molybdate

Na;PO, + 3HNO; = H;P0O, + 3NaNO;,
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H3;PO, + 12(NH,),Mo00, + 21HNO; =
(NH4)5P04.12M003 + 21NH,NO3 + 12H,0
(canary yellow)
Halogen give specific coloured ppt with
AgNO3(aq)
NaCl + AgNO3(aq) — AgCl + NaNOy
( White)
NaBr + AgNOs(aq) — AgBr + NaNO3
(Pale yellow)
Nal + AgNO3(aq) — Agl + NaNO);
(Yellow)

33. (a)
34. (a)

CN

Polymerisation
n CH2 — CH T CH2 — CH

Acrylonitrile
¥ CN |q

Polyacrylonitrile
(Orlon)

35. (b)Cl has the most negative AH,, among all the elements and Ne has the most positive AHe,.

36. ()

%7 JEE MAINS PYQs

37. (d) Photochemical smog occurs in warm, dry and sunny climate. The main components come from the action of
sunlight on unsaturated hydrocarbon and nitrogen oxides produced by automobiles and factories.

38. (d)
39. (d)
40. (b)
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o
! COOH
0 —
H;C H,C

HH;

/@/com{ @

Filtate

N
CO, with NaHCO, @/ 2

W20H
Soluble ———— @

41. (d) HVZ reactions = Br,/ red P

lodoform reaction = NaOH + I,
Etard reaction = (i) Cr0,Cl,, CS, (ii) H,O
Gatterman-Koch Reaction = CO, HCI, Anhydrous, AlCl;

42. (d)
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[Fe(CN)¢]3~

Jd 43 4p

E"a:iugml.md:;t:m:{fl, 1111 |

Fcin-ﬂ-:itmclllljflqH!?H[:' ]
Fein (N [LTRTIT T 11 ]

it TTT

L_h Lo L s S
_—
T
Hybridisation = d7sp!

Unpaired electron = 1

p=ynn+2)=v1x3=174BM.

[Fe(H,0)¢]3* No pairing because H,0 is WFL

Number of unpaired electrons = 5, u = 5.92BM

Assertion is true, Reason is true but not correct explanation.

44. (d)
45. (a)

+1 - 0 0 +2 &
2 {Au(CN)2 ] +Zn(s)——2Au+ {Zn (CN ]4}
Zn displaced Au*

Reduction and Oxidation both are taking place.

46. (d) N2O4
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0 10
=N
NO,
G=N-0
N,Os

1 1

:0—N==N: and O ~N=N

47. (d)
48. (c)
CDNI'I? hoffinan bromamide @ NH,
COOCH;  Br/NaOH ¢ Nen
3

49. (a) A, Bs(ag.) =2 A?;“q.) +3 Bfg

c(1—a) 2ca 3ca

_[AFPP[B*]? 4cta® x 27c%a®

K. = =
e [ Az B3] c(1-a)
1
K - 108c5a® _( Keq )5
e = T (108t

50. (a) This is finkelstein reaction

3N

R™CH,—Br —»R—ClL,—1+ Br-

¥'d JEE MAINS PYQs
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Transition state

R
|

| —C—DBr
7N
H H
Clearly, the transition state is less polar than free anions. Brand I~
Acetic acid is protic which does not support Sy 2
Acetone does not solvate anion
Br~gets precipitated and hence can not compete with |

51. (7)

4 ~hh 6.6 X 10734
T mv V2ZmKE vV2x9x 103 x 45 x 10-2

_ 6.6x1073*
V92 x 10760

_66x107** 6.6 « 10-*
T 9x1073° 9

=73%x10"°m

Therefore Ans = 7
52. (9)
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CH; — CH; + Br: (Excess) —
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Monobromo -~ Br
Br
Br Br —
Dibromo N/ Br
Br Br
f—i —\L Br
Tribromo  Br Br Br
Br Br Br Br
L g,
Tretrabromo B! Br Br
Br Br
N Bl'
Br

Pentabromo BT

Br Br
Br -{—*e Br
Hexabromo Br Br
53. (2)

For, Spontaneous process dG < 0
For, Equilibrium dG =0

For, Nonspontaneous process dG > 0
~ A ' Wrong

B Correct

C Correct

D Wrong

54. (1111)

X
P —P; newe o _ P°—0.75P°

PS Ngolvent B m B 0'75P0
18
10000
>x=——=1111gm
9
55. (10)

AG® = AH® — TAS

= AG® = (—54070 — 10 x 298)
Also, AG® = (—2.303RTlogK)
= (54070 — 10 x 298)

= (—2.303 x 8.134 x 298logK)

¥'d JEE MAINS PYQs
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= logK =10 Ans: 10
56. (3)

. PF;

sp3 d (0 lone pair)
Trigonal bipyramidal
BrF,,

sp3 d? (2 lone pair)

I?‘.- “‘klr

Br.
e E—-D"’”F square planar

IFs

sp3 d? (1 lone pair)

+F F:
e |\'I:' . square pyramidal
gy
Br‘F5
sp3 d? (1 lone pair)
XeOF,
sp3 d? (1 lone pair)
0

N4
Xe square pyramidal

ZON

F F
ICl;

sp3 d? (2 lone pair) [Cll g] square planar
57. (4)
58. (2)

_Ea
K = Ae RT

_(Ea)s
Kl = Ae RT

%7 JEE MAINS PYQs
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_(Ea),
KZ = Ae RT

K2
K1

(Ea)l _(Ea)z
=e RT

& _ (Ea)l B (Ea)z

1 =
8%, 23RT

(414 —-30) x 1000 _ 199
©23x83x300

59. (1)

3BaCl, + 2NasP0, — Bas(P0O,), + 6NaCl
5 2

Na; PO, is limiting reagent.
2 mole Na;PO, gives 1 mole of Ba3(PO,),

60. (6)
(NH4)3PO4 * 12MOO3
Let X = oxidation state of Mo in MoO5

X+(-2)x3=0
X =+6

61. (a) 5f(x) +4f(3) =2 +3

1
replace x — -

SfG) +4f(X) = x+3

Eg. (a) x5 —eq. (b) X 4

£(x) =%<2—4x+ 3)

I=18f; 2(2—4x+3)dx = 10log. 2 — 6

62. (b) Probability of success = % =p

Probability of failure q = g

P( at least 4 success ) = P(4 success ) + P(5 success )

41 123

= >C4p*q + °Csp® =310 = 311

%7 JEE MAINS PYQs




Ke-

06 April 2023 (Morning Shift)

63. (d) — =102 —Zf(zn“_‘ll))(ffz‘)z) =10
n=28
So (n? +3n):(n>—3n+4) =2
64. (b)
n—4 -1\%

nc42‘1‘-(37r) Ve

e (). ()
=>n=10
SoT; = 106,27 3742 = 24 = 60y3
65. (d) a=A(bXxc)
~ i ] k
bx¢=|1 —2 —2[=201—-7+2k

-1 4 3

- i j k .
dxa=|[4 —2 4|=-201—8j+ 16k
2 3 4
|d x 32 = 720
66. ()
L
’

¥'d JEE MAINS PYQs
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6.3 18

_ 9
y= EX
Point of intersection with L is (2,4—5)
7 7
67. (a)
A

B
30
tan 60° = V3 = —
an \/_ BQ
BQ = 10vV3 m = CP
AC

15° =2 — =—
tan 15 V3 P

AC = 10V3(2 —V3)

Area = 10v/3(60 — 20v/3) = 600(+/3 — 1)
68. (d)

So0=5+114+19+29 + - ...
LetT, =ar?+br+c
T,=a+b+c=5
T,=4a+2b+c=11

Tz =9 +3b+c=19

Hence S,o = 322,12 +3%2%, r + 3122, 1 = 3520

n;6%2+n,62  n;ny(m;-m,)?
n;+n, (n;+ny)?

69. (d) Combine var. =

. 15.14 + 15 - 02 N 15.15(12 — 14)?
h 30 30 x 30

_14+cr2
2

13

L
4

¥'d JEE MAINS PYQs
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0% =10

70. (d) Leta = ]|

A= [p2+qr pq+qS]
pr+rs gs+s?

=p?+qr=1@pq+qs=0=q(p+s) =0()
=>s2+qr=1(b)pr+rs=0=>r(p+s)=0
Equation (a) - equation (b)

p?=s2=>p+s=0

Now 3a? + 4b?

=3(p +5)* + 4(ps — qr)?

=3.0+4(-p?—qr)? =4(p? +qr)? =4

71. (c)

x?(xsec? x + tanx)

16 =J (xtanx + 1)? dx

Letxtanx+ 1 =t

I = —d
(Xtanx + 1) xtanx + 1 X

I ( ) XCOS X
= X
xtanx + 1 Xsin x + COS X

-1
[ =x? (—) + 2In |xsinx + cos x| + C
xtanx + 1

AsI(0)=0=C=0
m (4 4)? 2
I(Z)_ln< 32 >_4(n+4)

72. (a) Equation of family of plane

(2x—y+z—3)+A4x—-3y+5z+9)=0
X(24+42) —y(1+30)+z(1+50)—-3+92=0
Parallel to the line

—224+40)-(1+30)4+ (1 +50)5=0

5A=3
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equation of plane
11x—7y+10z+6 =0
a+b+c=14

73. (@) P=>Q A (R= Q)

We knownthatP = Q=~PVvQ
= (~PVQA(~RVQ

= (~PA~R)VQ

=~ (PVR)VQ

= ((PVR)=Q

74. (@) Forx <3orx>5
x?—8x+15-2x+7=0
x=5++3
For3<x<5x*—8x+15+2x—7=0
X =4

Hence sum = 9 + V3
75. (a)

d 1 1 1
limy_e [— + + o ——————
! Jn(\/alwaz‘ Vaz +./as \/an_1+van>

On rationalising each term

_ \/H(\/an - \/a1>
lim, e [-|———
n d

_ d/ (n—1)d _
l‘m“*‘”ﬁ(wa d) !

1 1 a
2 5 2
1 2 3

=0=>11-4—a=0
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b 1 a
A=l6 5 2|=0=11b-12-21=0
3 2 3
b=3
2a+3b =23
77. (b)
2xY 4+ 3y* = 20

!

X
2xY [§+ (1nx)y'] + 3yx[ ;’ + lny] =0

,  —(12In2+38) (2 + loge 8)
Y =" 12+8mz ~ \3+log.4

i isX=Y_=2
78. (d) Equation of OP is 37273

a; = (0,0,0)
a, = (3,0,5)
b; = (3,4,5)
b, = (0,0,1)

Equation of edge parallel to z axis

x—3 y—0 z-5

0 0 1
5 — i) (o)
|by xby|
3 0 5
3 45
0 0 1l__ 34 _12
i3 kI 141-3j] 5
3 4 5
0 0 1
79. (a)

Since A, B, C, D are coplanner

Hence [BA CA DAl =0

4 3 2A—3
7 5—-A 2)A—-4
6 0 2L—6

=0

A= 2,3 Hence Yyes (A + 2)2 = 41

80. (b) [x] + 3+ [x] +4 <3

[X] £ -2=x€(—0,—1)
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A=B

81. (25)

f(x) = [a+ 13sinx],x € (0,m)

For [nsinx ]; Total number of non differentiable points are = 2n — 1 for x € (0, )
So number of non-differentiable points for [13 sin x] = 25 Points

82. (121)

NS

A

Let equation of circle is (x — a)? + (y — a)? = a?
which is passing through P(a, B)

then (a —a)? + (B —a)? = a®
a?+B%—2aa—2Ba+a%>=0

Here equation of ABisx+y = a

Let Q(a’, B") be foot of perpendicular of P on AB

«—-—a B'-B —(a+tB-a)
1 1 2

PQ? = (a — )2+ (B' = B) = (a+B—a)? +3 (a+f-) 121 = - (a + B —a)>
242 = o + B? — 2aa — 2Ba + a® + 2af
242 = 2a

= af = 121
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83. (171)
84. B)x*+y?—2y>08&x%>—-2y<0,x>y

. 1 2 x2 1
Hence required area = - x 2 x 2 — [ >dx — G_E)

= — — — =5
3 4=>Il

85.(3) 3—x<y<+Vv9-—x2
Points (p,p+ 1) liesony =x+1
So, point of intersection between
y=x+1& =3 —xisx=1,y=2

and point of intersection between

x+1=+v9—x2 isx=_1+2\/ﬁ

—1+\/ﬁ)

Hencep € (1, 5

Henceb? +b—a%?=3

86. (2)

(xcosx)dy + (xysinx + ycosx — )dx = 0,0 < x < g

dy /xsinx + cosx 1
a )

dx XCOS X XCOS X

IF = xsecx

Xsecx

y-xsecx = [ dx =tanx+c

XCOS X

n)zﬂ

3 T

Since y(
Hence ¢ = /3
e 237 (2) ' (3] = 21 =2

87. (5005)

15
(~5)
X3
—1\F
Ty = 15Cr(x4)15_r (X_3)
60— 7r=18

r==6
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Hence coeff. of x18 = 15C, = 5005

88. (18)

A={123,.....10}

B = {0,1,2,3,4}

R={(a,b) eAXxA:2(a—b)?>+3(a—b) € B}
Now 2(a — b)2 + 3(a—b) = (a—b)(2(a — b) + 3)
=>a=bora—b=-2

When a = b = 10 order pairs

When a —b = —2 = 8 order pairs

Total = 18

89. (594) Let Q(a, B, y) be the image of P, about the plane
2x—y+z=9

a—l_B—Z_y—S_z
2 -1 1

>a=5pf=0y=5

—_— =

Then area of triangle PQR is = = |PQ X PR|

N =

=|—121—3j + 21k| = V144 + 9 + 441 = V594

Square of area = 594

90. (292)

Equation of tangent at P(1,3) to the curve x® + 2x —4y+ 9 =0isy —x = 2
Then the point A is (0,2)

Equation of line passing through P and parallel to the line x — 3y = 6.

The possible coordinate of B are (4,4) or (16,8)

But (4,4) does not satisfy 2x — 3y = 8

Thus, the point B is (16,8)

Then (AB)? = 292




