1L V=22

Ke-

~9x10°x5x107°

50
r
B =09m=90
r—%—ﬁ— Jm= cm
2. (a)
P(t)
/UNP(E=0)
i
Dnl
y: X
o x(0 ~

X(t) = rcos(wt + 30°)
x(t) = rcos(wt + 1/6)

3. (¢
(A) Torque =% =Fx F

[t] = [L][MLT 2]
= ML2 T2

MLT 2
LZ

(B) Stress = ; =

[stress] = ML™1 T2

. AP
(C) Pressure gradient = X
[F/A] MLT2
=
[L] L?
= ML™2 T2

08 April 2023 (Evening Shift)

(D) Coefficient of viscosity = F = 6mnrv

MLT 2 = [q]L2 T"?
[n] =ML T™!

4. (d)
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| ||||
| I
Vs V=1V

Considering the transistor in saturation mode V¢ = 0
Using KVL
_ICRC + VCC =0

€7 Re 1x103

I.=10"3A

-3

L. =
LERETI)

=>10">A =1, = 10pA

2

X
5 @y=x- %
For maximum height,

dy_O:"1 ZX_O
dx 20

x =10

100
S0, Ymax = 1O—E= 5m

6. (d) N=N,(2)"

3 half lives = 3 days
1 half life = 1 day
5 days = 5 half life

()

n




Ke-

1
8x 1073 =N (—)
o\2

Ny = 256 x 1073 kg
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N, =256 ¢
7. (a)
C 10 kQ
AO M ’WW—D—MN\/——OB
20kQ | 20 kQ2
Va=VWp
VC == VB
10k
— A/
20kQ
AD MWW B,C
20kQ
L AMM—

All resistors are in parallel.

1 1 1 1

=—+—+_—
Req 10 20 ' 20
Req = Sk

8. (c) Force=mg =5000g

Area of cross section = 250 cm? = 250 X 10~* m?

. Force
max Imum pressure =

area of cross section

5000g  20xg

=2x10°Pa

T 250 x10~*  10-*
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GM,
vV =
r
GM,
L=m ‘T
r
1
L «xr2

Now distance from centre is increased by 8 times.
So new distance from centre = r 4+ 8r = 9r

Now angular momentum L’ o (9r)*/2

L rl/2 1
U (9023
!=3L

10. (c) Kinetic energy = ng, T is absolute temperature.

If K, is kinetic energy at 27°C.
K, is Kinetic energy at new temperature T.

K, T, 1 300

K, T, 2 T

T=600K

T =327°C

11. (a) For point outside the surface of earth

GM
g=r—2

r = distance from center of earth

GM

s = ———
(R + h)? N2
R2(1+§)

= g(h) =

%7 JEE MAINS PYQs
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L gm = (14 D)

R2 R
h\ 2 2h
Ifh <<< R,(l +E) ~1-2
h GM (1 2 h)
=1 = —_— —_—
g(h) =42 R
2hy GM
= g(h) = Bsurface (1 - ?) 'F = Bsurface
12. (c)
T, =400 K
Q
\V4
Engine \
Q.
T, =300 K
Efficiency of carnot enginen = 1 — % = Qﬂ
1 1
300 1
- — = —_—_ = -
Q1 400 4
2k 1
> — = -
Q 4
= Q; =8K]

13. (a) Area under velocity time graph gives displacement of body in given time.

Area under acceleration time graph gives change in velocity in the given time.

So Statement | false

Statement Il True

14. (b) X rays are emitted when target metal is bombarded with high energy electron.

15. (c) Fringe width (B) = %;\

LB %
Bl }\1
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B 600nm 3

= = =
2Zmm 400nm 2

= 3, =3 mm

16. (b) Electromagnets are made of soft iron because it has high permeability and low retentivity. So, both A and R
are correct and R is the correct explanation of A
17. (a) Intensity of light < number of photons o no of photo electrons « photo current

So, A is correct

KE .x =hv—0o

KE,ax depends on frequency
So, C is correct

So, A and C are correct

18. (a)
B
X X X b 4
AT
x X X X
X X X X
=V
X X X X
X X X X
X X VUX X
Induced emf = Blv

0.08 04(10)
= 0.08 = 0.4 (—
100/ "

<0.08><10
Sv=(—

04 ) =>v=2m/s

19. (d)

0.1kg
*—> ul
a00mis __ |3%g =

& = 2m

Rough surface

A 4

P, = P; (Collision)
= (0.1)(400) = (0.1 + 3.9)v

0.1 x 400
Sv=—"—=10m/s
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_He
m

a ug

Apply equation of motion,
vZ =u? + 2as
= 0= (10)% — 2ug x 20
= 40pg = 100

100 1

= - = —
= o x10%x20 4

2
20. (d) Power radiated form a linear antenna of length 1 « (l)

A
21. (4) Quality factor = % =

wL
R

1 1 103 400
w= = =—= sec
VLC V1x625x10¢ 25

400x1 _
100

22. (60) f = %, for fundamental mode n = 1

Q-factor =

f—V
Y

f1
“_
?

fi _ 4
f, £

120 4,
180 90

£, =60 cm

23. (27) % =R [ni% - ni%] for H-atom

For balmer series, n; = 2

1_R 1 1
A |4 n?
For Hy,n, =3
&HB,n2:4’
1 1]_5R
Ay, 14 9] 36
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1 1 1 3R

A, 14 16l T 16

1 5R
My _ 36
1 3R
Mgy 1
)\Ha 27 _ X
Ay 20 20
x =27

24. (125)n =8x 102 m™3
Area= 2% 107% m?
[=3.2A

[ = neAvy

I
Vy=—=125%x10"°
d neA e

25. (4) Stress =Y x strain

Stress =Y X ATf

LaAT

=YX = YaAT

Compressive Tension = Stress x Area of cross section
= YAaAT = 4 x 10* N
26. (75)

v=0

At highest point KE; = 0
Initial KE = Translational KE + Rotational KE

1 1
= Emv2 +§Iw2

In case of rolling v = Rw
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1.1 2 szv2
TV TNy A he
5

=€n’1V2

Apply energy conservation
KE; + PE; = KE; + PE;

5
ngV

2 = mgh

15
X = — =
<10 9m 20m 75 cm

27. (30) Given

M =5kg

P, = 10 kg m/s (initial momentum)
Impulse = FAt = AP = P¢— P,
2x5=P;—10

Pr = 20 kg m/s (final momentum)

Increase in KE = KE¢ — KE;

_sz PiZ
" 2m 2m
_400 100_40 80 = 30
T 2x5 2x5 =30]
28. (6)

”CZGOOPF

+Q|I_Q
1
v=200V

Q=CV=600x10"12x200=12x10"8C
Initial energy = %CV2

1
= 5 X 600 x 10712 x (200)? = 12y

When connected to another uncharged capacitor

¥'d JEE MAINS PYQs
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Charge will be equally distributed on identical capacitor Q' = % =6x10"8

i —oax L -
Final energy = 2 x Yl
(6x107%)% .

600 x 10-12 oW

Energy lost = Initial energy - Final energy
= (12 - 6)) = 6y

29. (30)

R=30cm

15 1 1

v 15 60

15 1 1 -1

V 60 15 20

1.5 20
—_— f—

v 20 v cm

30. (8)
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=T ]_D)2

Magnetic field at centre (B;) = ‘;_Orl

2
Magnetic field on axis = %
Value of d = r (given)
_ Hol
2 4/2r
B, _uol 4—\/21‘_2\/2_\/g
B, 2r il 1 1
x=28

31. (c) All non-zero digits are significant.

0.00253

Significant figures = 3(2,5,3)

1.0003

Zeros between non-zero digit are significant.
Thus, 1.0003 has 5 significant figures.

15.0

Significant number = 3

163

Significant number = 3

32. (¢)
33. (b)
0
CH, CH,
5 /3 /
HCg CH, »CH
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IUPAC NAME

2-Methyl-5-oxohexanoic acid

34. (c) Vanderwaal constant-"'a"

(i) Ar = 1.34
(ii) CH, = 2.25
(iii) H,0 = 5.46

"a 'symbolises force of attraction and directly proportional to surface area

35. ()
36. (d) In redox titration, indicators are sensitive to oxidation potential and in acid base titration, indicators are
sensitive to change in pH of solution Both statement are false.

37. (d)
NO, NO, NH,
+ Br, —> H/Pd
Br Br
CH, CH, CH,
90
e2 NaNOJ/HCI
H,PO,+ N, + HCl + S
Br Br
CH, CH,

38. (b) By using positive catalyst:
(i) AH does not change
(ii) Activation energy decreases

39. (b) Urea acts as a stabilizer in the decomposition of H, 0,
40. (d) Drugs that bind to the receptor site and inhibit its natural function are called antagonists
41. (a)

For option (A)

Cr+3:3d3

CN™ - SFL

= No. of unpaired electrons = 3
For option (B)
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Fet2:3 d°
H,0: WFL

No. of unpaired electrons = 4
For option (C)

Co*3:3d°
NH,: SFL

No. of unpaired electrons = 0
For option (D)

N*2:3 48
NH;: SFL

No. of unpaired electrons = 2

42. (b)
Br. Br.
OH  Br, MOH NaHCO, a\(/?) Na’
/\/Y — i —_
0 0 0

l

0]

43. (a) In case of Hall's process, reduction of Al,05 to Al can be done using graphite.

44. (a) Due to bigger size of potassium, it forms more efficient lattices as compared to sodium with silicates. The
abundance of sodium in ocean is more due to the more soluble nature of salt of sodium as compared to potassium
salts.

45. (c) According to List I and List Il option (c) is correct.

46. (b) Vv x Z

47. (d)

- 1

Acidic Strength A

Acidic Strength o — I effect
F > Cl > Br — I effect order
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(A) CH, —— COOH
+1

F—I

(B) F =< C — COOH
—I *
F
—I = 3, -1 group
o Cl—<—=CH;—>— COOH
—1
F——CH—>— COOH
D)
-1
Br —<—CH,—— COOH

®

48. (d)

] ]
: : :1\1:::-3
(A) (B)
N,
@( @(m
OMe : NO,
O,N D)

D>B>A>C

(—M) group increases reactivity where as (+M) group decreases reactivity of Halobenzene towards Nucleophilic
substitution reaction.

%Ca0

49. (b) 9510, +%Al, 05 +%Fe;05 19-21
50. (a)
110—@-;«1-1 o B _©\ A =0
! a=C Cc=0 HSO @ @

Ho

Phenolphthalein

51. (233)




Ke-

K,S0, — 2 K* + S0, 2~
0.IM 0.2M 0.1M
BaSO, = Ba*? + S0, 2~

a—SSS+01=0.1
Kgp =S x 1071
=1x10719=85x%x10"1
=2S=10""mol L7

S0,S=10"9x 233 gL}
So, Answer: 233

52. (556) Coagulating Value o —c.é.w
(C.P)

(CVaic,  (C.P)naci
CV)Nnaat  (C.Pacy,

0.09 _ (CP)yaa
50.04  (C.P)aq,

= (C.P)aic, = 556( C.P )naci

So, Answer = 556

53. (3) Radialnode=n—-¢—1
7s=> RN =7-0-1=6
7Jp=>R-N=7-1-1=5
6s=> RN =6—-0-1=5
8p=>R-N=8-1-1=6
8d=> RN =8-2—-1=5

So, Answer is 3

54. (1411)

08 April 2023 (Evening Shift)

CoHa(g) +30,(g) — 2C0,(g) + 2H,0(¢)

AU = —1406KJmol™1, T = 300 K

AH = AU + AngRT

AH = —1406 + (—2) X 8.3 X 300 = —1406 — 4.98

= —1410.98KJmol™! ~ —1411
AH = TAS = —1411KJmol !

55. (4)
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XeOF, Xe
B F
O
e
XeF, \Xe/
F/O\F
56. (8)

(TB)X —_ Z (AH)X _ 1

(Te)y 1 (AH)y 2

(ATg)y (Kg)x X molality
=m=
(ATg)y (Kg)y X molality

(T.B)2 AH
= (T8)2 X (AH§X =(2)*%x2=8
57. (10)

(0) (+4) _ (+6)
Fe(CO)s V 0% W 0y

So, Sum of oxidation state=0+4 4+ 6 = 10
58. (4) [Mn(NCS)¢]*~
Number of unpaired electron = 5

So, Mn must be in +2 oxidation state (Mn*?)
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=2+ (—6) =—x

59. (1) Option B is incorrect

60. (6)

1o
H—O—I‘Z’—O—lP—O—H
T
H H
o 12_6
T2

So, Answer is 6

61. (c)
62. (c)
63. (d)
64. ()
65. (a)

r

1
Tr+1 = 11Cr(2X2)11_r (ﬂ)

<2231

22—3r=10and 22 - 3r=7

r=4and r=5

Coefficient of x10 = 11C, - 23

Coefficient of x” = 11Cg - 21

difference = 11C, - 23 — 1C5 -2
11x10x9x%x8 11x10Xx9%x8x%x7

- 24 X8 120

=11X10Xx3%x8—-11%x3X%x4x%X7

=11x3 x4 x (20 —7)

=11x12%x13

=12(12 - 1)(12 + 1)

=12(122 - 1)

=123-12

— 11Cr211—2r

X 2

66. (d) 5670
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M, A, T, HEICS

= total words - when C \& S are together
11 10

— X

212 2]2|2

[10
— X
2|2
_9IX10Xx9x8x%x7
B 8

= 56706

k = 5670

9

67. (c)
68. (a)

XZOP(sz)zl

k(1+2-3143:324+4-334+...00)=1
2 3 4
LetS:1+§+3—2+§+...oo

s 1 2 3

4
sok=-
9

PX>2)=1-P(x=0)—-Px=1)
_ 4 2
=1-5(1+3)

7

27
69. (d)

4c0os’0—1=4(1—-sin?0) -1
sin 30
sin 6

=3 —4sin?6 =

S0 given expression can be written as

sin27° sin81° sin243° sin729°

X X
6 sin 9° ><sin27° sin81°  sin243°
sin 729°
X — =36
sin 9°

70. (b)
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Vector Area =V
1—> — 1—> —
=§ABXAC+EACXAD

1 —_— P — —_—
= > (AB — AD) x AC
AB = —1+j+ 4k
AD = —1—7j -8k
AC = —41 — 4j + 4k

8+ 12k) x (—=4)(i+] -k
17 k
0 8 12
11 -1
= (=2)(=20i + 12§ — 8k)
= 8(51 — 3] + 2k)

. Area = |V|

=8V25+9 + 4 =838

2
2

C
1
1
(

72. (d)
1 1 2v2
Gzcos‘lg.-.sin6= 1—§=T
. a-1+1(-1D)+(-1)-1 22
sin@ = =

VaZ+1+1-3 3
= {3(a—2)}? =24@%*+2)
= 3(@%—-4a+4)=8a%+16
=5a’+12a+4=0

= 5a’+10a+2a+4=0
-2

Distance of (6, —6,4) from




[I(GP 08 April 2023 (Evening Shift)

—2x+y—-z—-b=0is3V6

—-12-6—-4-bDb

‘ |=3\/€
vi+1+1

= |b+ 22| =18

~b=-40,-4

“la—b| <10

~b=-4

~a* +b?

= 32 Ans.

73. (a)
25190 — 8190 js divisible by 25 — 8 = 17
19190 — 2190 js divisible by 19 — 2 = 17
25190 — 19190 js divisible by 25 — 19 = 6
8190 — 2190 js divisible by 8 — 2 = 6
L.C.M. of 1746 = 34
-~ divisible by 34 but not by 14

74. (c)

75. (b)

0,0}

=
Circumcircle of A OPQ

x=0)E=-3)+F-0F+2)=0
x2+y?2—=3x+2y=0

1
passes through (a, E)
1
~a? tg—3a+1=0

= o? 3+5—0
o atg =

> 40> —-12a+5=0
=40’ - 10a—20+5=0
2a—1)(2a—-5)=0
S 15

9=92
76. (a)

77. ()

78. (d)

79. (b)

80. (d)

81. (6)

82. (309)

83. (150)
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2 1 1
— =4
y X z
2y? = xz

Xy +yZ + 2X = —=XyzZ

V2

3
yx+z)+zx=-—=xz2'y

V2
3
Wiyt =y -2yt

6y? = 3v2y?

y =2
X+y+z="5y=5V2
3(x+y+2z)?=3x%x50=150

84. (20)
85. (9)

x2—12x+[x]+31=0
{(x}=x?—-11x+31
0<x?*—-11x+31<1
x?2—11x+30<0

x € (5,6)

so [x] =5
x2—12x+5+4+31=0
x2—12x+36=0

x =6 butx € (5,6)

SO
XED
m=20
Now
¥ -5 |x+2| -4=0
Mow
=2 X< =2
x? —5x-14=0 X+3x+Ha=10
(x=TIx+2=0 (e+3(x+2y =0
x=T7-2 x=-3,-2
x=1{7,-2,-3}
n=3
mH+mn+ni=n’=9
86. (16)

Parabola is y? = 12x
Let Q(3t?, 6t)
so P(27t%,18t)

08 April 2023 (Evening Shift)
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R(a,B) = (atytyalty +ty))
= (3t-3t,3(t + 30)
R(a, B) = (9t%,12¢)

B2 (120* 144
e T
87. (12)
88. (11)

P, is given by
x—5 y—-1 z-1

3 2 1
3 1 2

X—y—z=3

DR of line intersection of P, &P,

i k
1 -1 1
3 -1 -7
+6i + 4§ + 2k
Let
z=0, x—y=3
3x—-y =11
2x =8
X =4
y =1
So Line is

x—4 y—1 z-0
6 4 2
(o, B,Y) = (6r + 4,4r + 1,2r)
6(a—7)+4B—-4)+2(y+1)=0
6a—42+4—-16+2y+2=0
36r+24+16r+4+4r—56=0

=T

56r = 28
1
T2
a+B+y=12r+5
=6+5=11
89. (384)

90. (17)
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b = f—————
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