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1. (c) Electric field due to a dipole at point on its axis E = 2%
2. (a)

F = —kx A true

a=—w?x B true

Velocity is maximum at mean position  C true

Acceleration is maximum at extreme D false

points

3. (¢

F = mw?r

Gmm
=> —
(2a)?

Gm
T 8

4. (d) dpax = /2RI + /2Rh;,

= mw?a

= /2 X 64 x 105 x 180 ++/2 X 64 X 105 X 245
={(8x6x103)+ (8x7x10%)m

= (48 + 56)km

= 104 km

5 ()

15 year = 3 half lives

. . N
Number of active nuclei = ?0

Number of decay = 7TN°
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_h
6 =7
h 2h
A= = =2A
\/2 (E) V2mE
miz
7. (c) For voltmeter
\%
R=—-G
Ig
= >0 54 =~ 50kQ(A
1073 - (&)
For ammeter
IgG 1073 x 54
S = = = 6Q(C)

S I-1; (10—1)x 1073
8. (a) Average KE per molecule = %kT

KAr

Ky

1
1
9. (b) Reqg =Ry +R; + R3 So St-1 False

Resistivity depends on temperature. St-2 False

10. (a)

By conservation of mechanical energy

Ui+Ki=Uf+Ki

GMm 0= GMm 1 )
TR TP TTR 2™
GMm 1

——— = —mv?

2R 2
GM
V= /?:ng

11. (d) Induced emf = —L%
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7]
7
j
. b
4 > f
7
7
A
f_ ¢
e L
/
/ 2L, 2r
/)
ZJ (> 2f
7
7
7
2f _YF
n(2r)2 2L
2_20 . _,
> —-—= =
1 ¢

13. () x = 5t2 — 4t +5
v=10t—4
Att=2sv=16m/s
14. (a)

=10t + 15t% + 7k

v = 101 + 304

S 1
I

30j

So Net force is along +y direction

15. (b) Increasing order of wave length

X-ray
Ultra Violet
Intra red

Micro wave

1 nmto 1073 nm
400 nm to 1 nm
1 mm to 700 nm

0.1 mto1l mm
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Ay

v
b

A, = Acos30° = 2V3

= A? =23

=>A=4

Now A, = Asin30° = 4 x > = 2

17. (a) v = A%gPp°

using dimension formula

= [MO L T~1] = [L1]3[L T_Z]b[Ml L3¢
= [MO Lt T~1] = [MCeLa+b-3cT-2b]
-'-c=0,a+b—3c=1,—2b=—1=>b=%

Nowa+b—-3c=1

M
= —_— =
473

1
= = —
473

ca=sb=s,c=0
"a_zl _ZIC_

18. (b) On P-V scale area of loop = work done
1
> W= +§(2) % 300

W =300]

19. (b) As for first minima

asinf = A
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= asin30° = 600 x 10~°

=a=1200x10""m
= a=12um

20. (a) In the circuit D, and D5 are forward biased and D,, is reverse biased.

AW

20/3Q
10Q %109 e
"‘ = v
¥ 0 !
11 I:
Tiov 10
[= 10 —3A—15A
20/3 20 7

21. (88)

O p

Here w = 210rpm

—210><21T d
= 6Ora /s

= w = 7nrad/s
& =0.2m

&B=02T

emf developed across rod is = % Bw??

1
7 % 0.2 x 71 X (0.2)2

= 88mV

22. (3)
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In the circuit I = g =3A

Ve—Va=2x15=3
Ve—Vg=4x15=6
Eq"(1) — Eq"(D)

Vo — Vg =6—3=3Volt

23. (90)

Fundamental frequency = 50 Hz mass / length = 20 g/m

mass = 18 g

length of string = g m = 110 m

from diagram % =7

>A=2f=—-m

ul| ©

again speed v = fA = 50 x g =90 m/s

24. (5)
A=4 C
[
A=3 B
2
rA=2
As 3 = RZ2 [ni%_ni%]

ool
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i
1

1 1 7
& R(1)* [(3)2 - (4)2] - R(144)
(i) + (i) gives
N 7/144 7T 7

A, 5/36 20 4x5

~n=25

25. (5) For solid sphere %mR2 = mk3,,

2
ksph = ER

2

. . R?
For solid cylinder == = mkZ,

= kcyl =

si (Dmin +A)
26. (30) As i = ﬁ
2
Sin(Dmin + 60)
V2= 260
sin (7)

1 (Dmin + 60)
n ——

= Dmin =30

_ Mo qvsin®
S 4m r2

B Wo evsin(m/2)
" 4m r?

1077 x 1.6 X 10717 x 6.76 X 10°
N 0.52 % 0.52 x 1020

15 April 2023 (Morning Shift)

27. (40) Magnetic field due to moving charge
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---------------------------

Pressure inside the bubble

2T
P=P0+hpg+T

2T
P—P0=hpg+T

—01><1000><10+2X'075
e 10-3

= 1000 + (0.15)(1000)
= 1150 Pa

29. (30) Work done = [ Fdx

4 <21t
5xdx =5 [—]
J, sax=sfa),
—5 16 —4
=16 -4]
=30]
30. (5)
Chargeon C; isQ; =2 x 10 = 20uC
Chargeon C, isQ, = x X 10 = 10xuC

Charge on C5 isQ3 = 3 x 10 = 30uC
Total charge 20 + 10x+30=100=>x =15

31. (a)
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Tetra Fluoroethene Teflon
CN CN
| |
HC=CH — -{CH, -CH }1;
Acrylonitrile Orlon
Q O

N-n —> {HC—(H,0),- G NH)—H

Caprolactum Nylon-6
“C—CH , Cc=C
& B\ ! \
cH, cH,  cH CH.)-
[soprene Natural rubber
32. (a)
i) B.H O
CH,- CH = CH, ———» CH,~ CH, - CH,
i) H,0,,NaOH
lacc
0
CH,~CH,-C-H
lCHJ\/IgBr
OH

I
CH,—CH, - CH - CH,
33. (d) Photochemical smog occurs in warm, dry and sunny climate.
34. (d) 2PbS + 30,( g) 5 2Pb0 + 250,( g)

It is a roasting reaction.

35. (d)

(A) NF3 has trigonal pyramidal shape.
(B) Bond order = N, > 0,

Bond length = N, < 0,
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= (©)

(D) Dipole moment H,0 > H, S

Due to Electronegativity difference.
36. (b)

H,C-N-CH, HC-N-CH,

NaNO,
—_—
@ -5 @@ @
o : Diazo
N
Il
N

=
jus}
5
=2

Coupling

O

37. (a)
I I N O A
| P P Lo
HOT | MO7 | NOH  HO”| |
OH OH OO
pas
(I)I O OH
—P-
O 0
bEN
N 7
00 0"
I
O

Molecule  Number of P-O-P Bond

(HPO3); 3
1:’4-010 6

38. (a) According to Bohr's model the angular momentum is quantised and equal to %

%7 JEE MAINS PYQs

Heisenberg uncertainty principle explains orbital concept, which is based on probability of finding electron.

39. (b) Higher the electron density on Benzene Ring, Higher its Reactivity towards electrophilic substitution Reaction
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Me-N-Me OCH,

©@@@§

(+M) (+H)

40. (d)

(A) pH of 10"8MHCl is in acidic range (6.98).

(B) Conjugate Base of H,POjis HPO3~

(C) K,y increases with increasing Temperature, as the temperature increases, the dissociation of water increases.

(D) At half neutralisation point, half of the acid is present in the form of salt.
1
pH = Pk, + logI = Pk,

41. (b) Be, Mg do not give colour to flame due to high excitation energy.

42. (c)
CH, CH, CH,
Br Br
[i] Br/Fe [ij Fe/H [ij
—_— [
I TONO
COO] { CH,
Br
KMnO Cu(,l
43. (d)
\O
H,O
O _".,
@]
/
O--H

44. (d)
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@

NH, o

Il
C
NH,
Arginine exist is zwitterion, so solid in nature and soluble in polar solvent.

45. (a)

46. (a) For good quality cement, the ratio of silica (S10,) to Alumina (Al,05) should be between 2.5 to 4.

47. (b) In paper chromatography, a special quality paper known as chromatography paper is used. Paper contains
water trapped in it, which acts as the stationary phase.

48. (a)

Cl Cl

Il
CH;— C —Cl + Anhydrous AICI,

G-
0
Chlorine is ortho/para directing, para is major.

49. (a) Ti*3 = 67pm radius

Cr3* = 62pm radius

Mn*3 = 65pm radius

Fe*3 = 65 pm radius

So, Cr3* has highest tendency to attract ligand.

50. (c) For CsCl, Cs® is present at Body centre and

3
C1° at all corner. Y32 = res @ + 1
2

51. (1)

Co?*:3 d’ configuration

t32lell

52. (4)
[Cr(H,0)sCl 2AgNO5 —
0.01M, 20 mL 0.1M

For 0.2 milimole AgNO; required

= 0.4 milimole
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0.4 = 0.1 X V(ml)

] =4mL

53. (5)

KMnO, — Mn?*

" \
+7 +2
Change in oxidation state of Mn = 5
54. (6)
CrO,Cl,x—4—-2=0
Oxidation State = +6

55. (5) Isoelectronic species 02, F®, Mg?*, Na®, Al3+
24-Py  mx18

56. (23) =

P 1000

wt of solute = 30gm
Volume of solution = 100 mL
wt. of solution = 1.2 X 100 = 120gm

wt. of solvent = 120 — 30 = 90gm

~ 30 x1000

= Tgoxoo _ &

24—P; 185x18
P, 1000

24 — P, = 0.0333P,
P,(1.033) = 24

P, = 23.22

57. (50) Coagulating value is required milimole of electrolyte needed to coagulate 1 L sol in 2 hours.

20x0.5
200

X 1000 = 50

Coagulating value =
58. (130) E, = 300 k] mol™?

E. _Ea

T T
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(Since rate of catalysed and uncatalysed reaction is same)

300 Elg
600 300
E. ¢ = 150
20 =150 — EJ,,
E.p = 130
59. (3)

(A) Conductivity decreases with dilution for strong electrolyte as well as weak electrolyte.

(B) On dilution, The number of ions per unit volume that carry current in a solution decreases.

(C) Molar conductivity increases with dilution.

(D) Molar conductivity of strong electrolyte follows DHO equation but it is not applicable for weak electrolyte.
(E) On dilution degree of dissociation of weak electrolyte increases.

So answer is (A), (C) & (D).

60. (1070)

AS = AH
Trp

30.4 x 1000
284 =—F7——

Trp
Tmp = 1070.422 K.
61. (a)

(1,1,1) (3,3,3) (5,5,5) (8,8,8)
(5,5,8) (8,8,5) (1,3,5) (1,3,8)

3! 3!
Total number =1+1+1+1+§+E+3!+3!=22
62. (c)
0 4 1
13 -4 0|
Shor test distance = %
0 4 1
3 =4 0
153 +8)|
|41 + 37 — 12K|
153 + 82
B 13

|153 + 81| = 169

153 + 8A = 169,—169
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8|YaesAl = 306
63. (b)) u=20,0=8

200 —-50+ 40
HCorrected = T =19

1
o2 = EZX? — 202
(64 + 400)10 = Yx?

1
02 ormected = 10 [(64 + 400)10 — 2500 + 1600] — 192

= 374 — 361

=13

64. (d)

ptd) c(¢)
F(f)
E(e)

A B(b)

(3)

AB — BC + AB — DC = kFE
(b—3)—(@—b)+(d—3) — (¢—d) = kFE
2(b +d) — 2(3 - ¢) = kFE

2(2f — 2(2e) = kFE

4(f— @) = kFE

—4FE = KFE

k=—4

65. (¢) 2(y+ 2)In(y + 2)dx+ (x+ 4 — 2In(y + 2))dy = 0 2In(y + 2) + (x + 4 — 2In(y + 2))L Ay

y+2 dx

let,In(y+2) =t

1 dy dt
y+2 dx dx




dt
204 (x+4 =20 =0

+4 -2t dt— 2t
(X )dX_

dx_Zt—4—x
dt 2t
dx X_2t—4

a2

2t—4

x-t1/2 =] t1/2 04t

xt/2={ (tl/z— 2 )-dt

Ve
3 1
tz tz
-§—2~I+c
2 2
3
1 2t2 1
x~t2=?—4t2+C

-1

x=§-t—4+C.t7

-1

x=§ln(y+2)—4+C-(ln(y+2))7

Puty =e*—2,x=11=2x4-4+Cx>

c_5 8 7
2 3 3
C_14

3

—2><9 4+14><1
X=3 373
—2+14

B 9

32

9

66. (d)

1+x; x€][0,1)
Letg(x) =1+x+[x] = {2 +x x€[L2)
5; X =

X; x € [0,1)
AX) = x + 2[x] ={x+2; X €[1,2)
6; X =

[II(GP 15 April 2023 (Morning Shift)
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r(x) =2+x
f(x) = {2 46-;x; XSLO,ZZ)

f(x) is discontinuousonlyatx =2 =>m =1
f(x) is differentiable in (0,2) > n =10
(m+n)>?+2=3

67. (b) x|x| = 5|x+2|+6=0

C—1:—x € [0, ]

X2 —5x—4=0
_5+V25+16 5+ V4l
x= 2 -T2
5++41
X:
2

C—2:-:-x€[-20)
—x?—-5x—4=0

x2+5x+4=0

C—3:x€[—,—2)
—x%24+5x+16=0
x2—-5x—16=0

5++v25+ 64
2

X =

68. (b) (@ + bx + cx?)10 = 20 p;x!

Coefficient of x1 = 20




a=1,

i
1,b=2

Coefficient of x? = 210

210 =10.c+45x 4
10c = 30
c=3
2@+b=c)=12
69. (a)
[Al] =m—n
4m+n=22
17 m + 4n =93
m=5n=2
|Al =3
| 2adj(adj 5 A))|= 25|5 A|"®
= 25.580| 7|16
— 25.580 316
— 311,580, g5
a+b+c=96

70. (b) a, A1, Ay, barein AP.

d—b_a-A _ +b—a_2a+b
T3 T aAT T T
_a+2b

27 3

A1+A2=a+b

a,Gq,G,, Gz, barein G.P.

1
b\4
= ()
a
1
Gl = (a3 b)4'
1
GZ = (az b2)4’

1
Gz = (ab®)%

15 April 2023 (Morning Shift)
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Gi +G3 +G3 + GiG3 =

a3b + a%b? + ab> + (a3b)% : (ab3)%
= a3b + a?b? + ab® + a% - b?

= ab(a? + 2ab + b?)

= ab(a+b)?

=Gy Gz - (Ag +Ap)?

71 (d) Letz, = (222

2-3z+5Z
Letz =3 +iy
Z=3-—1ly

2iy + (9 +y?)
2-33+iy) +5G@ —1y)

Zl -
_9+y* +iQ2y)
~ 8-8iy

_(O+yH) +i2y)
T 8(1—-iy)

(9 +y?) — 2y?
8(1+y?)

Re(z,) =

_ 9y
~8(1+y?)

10— (1 +y?)
_8 (1+y?) ]

11 10 ]
- 8l1+y2
1+y?€[1,00]

1

T4y2 © Ol

10

Tyz € (0,10]

10
1+ y?

—1€(-19]

Re(zy) € ( —, 8]
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9 1
24(B — o) = 24(§+§) — 30
72. (a)

4 2

15 225 5
c:(9.3) rl—J81+ 131 =2

C2(3,3)r2=5

GG = o2+ 2=l
1%2 — 4_2
L

rq 1"2—2
C1C2=I‘1+I‘2

Number of common tangents = 3
73. (d)

~[pA (@A~ (pAQ)]
~pV(~qVv(pArQg)
~pV({(~qVvp)A(~qVaQ)
~pVv(~qVp)
~(PAQVp

74. (d) —x+2y—9z=7
—x+3y—-7z2=9
—2x+y+5z2=28

(b) =(@

y+16z =2

(©)—2x(a)
—3y+23z=-6—(5)

3x (d)+ (5

71z=0=>z=0
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(=3,2,0) = («,8,7)

Putin —=3x+y+13z= 1

A=94+2=11
O ka5
B | 3 ‘ Bl
75. (b)
A(3,-7)
m=12
B(-1,2) 3 C(4.5)
m=—
5
Altitude of BC:y + 7 = _?S(X -3)

3y+ 21 =-5x+15
5x+3y+6=0
Altitude of AC: y — 2 = — (x + 1)

12y — 24 =—x—1

x+ 12y = 23
47 121
=19 PT 57

90 — 68 + 60 = 25
76. (c) P(3,—2,-9)

‘B

A

oC

Equation of plane through A,B,C.

x+1 y+2 z+3
10 5 7
10 0 4

=0

2x+3y—5z—7=0
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Foot of I" of P(3,—2,—9) is

x—3 y+2 z+9 (/6—/6+45—7)
2 3 -5 4+9+25

x=3 y+2 z+9
2 3 -5

Q(L,-5,~4) = (@B,V)
0Q = J@ P 472 = Va2

-1

77. (c)

6 W

4 R

6C 6C 6C 6C 6C 6C
gx 10(:1 + 10C2 + 10C3 + 10C4 10(:5 10C6]

1 2 3 4 5 6
_1(126+70+35+15+5+1)_ 42 _1
6 210 210 5
78. (a)
[— f 1 dx
~ 70 (54 2x — 2x2)(1 + e274%)
x—>1-—-x
eZ—éLxdX

1=/

0 (54 2x — 2x2)(1 + e274x)
Add (i) and (ii)

1 dx 1 dx

21=f0 5 2)(—2)(2=f0 2
' (- (-3

1 h{\/ﬁﬂ] a =411
Jir {10 B=+/10

a*—B*=121-100 =21

79. (c)

A -1 1

1 2 pul=0&—-pu=5
3 -4 5

AC10 + 4 + (5 — 3p) + (—10) = 0

(L+5)(4p+10)+5-3u—10=0

%7 JEE MAINS PYQs
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u=—-15A1=5/4
u=-3;A=2

Hence Z(?\.IJ.)ES 80()\2 + HZ)

=80 (250 + 13)
N 16

= 1250 + 1040

= 2290
80. (b)

f(x) = In(4x? + 11x + 6) + sin"1(4x + 3)

t+oos-1 <1OX + 6)
cos

(i)4x?2 +11x+ 6 >0
4%2 +8x+3x+6 >0

(4x+3)x+2)>0

3
X € (—00,—2) U (—Z,oo)
(i) 4x + 3 € [~ 1,1]

x € [-1,—-1/2]

10x+6
3

(i)

€ [-1,1]

E[ 9 3
X 10’ 10

E<3 1]_3_1
X 2219 pB=73

+g= 5
a+B= )
36]a + B| = 45

81. (7)
P (- e ()

(1 1 4 1 1)+
23 22.3 2.32 33

(543 ) G+ )
2 3) \22 32 23 33 24 34

%7 JEE MAINS PYQs
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a+3=7

82. (72)
83. (26)

PlaneP=P, + AP, =0
(2x+y—z—-3)+AGBx—3y)+4z+9)=0
GA+2)x+(1-30)y+(@A—-1)z+9A—-3=0

n.b

0 where 3(2,4,5)

2050+ 2) +4(1 —30) +5(4A—1) =0
)\= —g

Plane 7x + 9y — 10z — 27 = 0

A\ AG1-19)
\ <—line L

NN

N B

Equation of line AB is

X—8_y+1_z+19_}\
-3 4 12

Let B = (8 —3A,—1 4+ 4A,—19 + 121) lies on plane P
~7(8—=30)+9(M4A—-1)—-10(12A - 19) = 27
A=2

~ Point B = (2,7,5)

AB = /62 + 82 + 242 = 26

84. (9)
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O Fl
(1,0) (1+ae,0),
A1(11 _b)
2
LR =2=1
a 2
4b% =a
_1N\2 2
Ellipse % + % =1
1
Mg, F, = 3
b 1
ae /3

3b? = a%e? = a2 — b?
4b? = a2

From (i) and (ii)

((2a) +(2b))* =9
85. (6)

A=1{123,4}

R ={(@b),(c,d)}
2a+3b=4c+5d=alet

2a = {2,4,6,8) 4c = {4,8,12,16}

3b = {3,6,9,12} 5d = {5,10,15,20}

581114 914,19 24

710,13,16 13.18....
2a+3b=199"15"151g (45431722 .

11,14,17,20 21.26...

Possible value of a = 9,13,14,14,17,18




[II(GP 15 April 2023 (Morning Shift)

Pairs of {(a,b), (c,d)} =6
86. (15)

n € [10,100]

3™ — 3 is multiple of 7

3" =7\A+3
n=1,7,13,20, ...... 97

Number of possible values of n = 15

87. (5) sinA + sinB +sinC = %

9
sin 2A + sin 2B + sin2C = —
X

~ sinA +sinB + sinC = 2(sin2 A + sin2 B + sin 2C)
4cosA/2cosB/2cos C/2 = 2(4sin Asin Bsin C)
16sinA/2sinB/2sinC/2 =1

Hence Ans. = 5.

88. (42)

g

3/2

,  3x
=7,x+y=3,y=0

2y? =33 -y)

2y2+3y—-9=0

y

2y —3y+6y—9=0

2y =3)y+2) =0y =3/2

Area (IOE(XR - Xz)dy) -A

¥'d JEE MAINS PYQs




“ A4 A+ T) = 42
89. (48)

A(2,1),B(0,0), C(t,4): t € [0,4]

B(0.0)
@D,

y=4

B;(0,8) = image of Bw.r.t.y = 4
for AC + BC + AB to be minimum.

-7

map = )

line AB; = 7x + 2y = 16

_ 8
F=37

For max. perimeter

c(4,4)

o P

AB = V/5:BC = 4v2,AC = V13

6a + 218 =24+ 24 =48

dx

1
X=-
t
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t_zdt

=J (3t2 + 4) V4t2 — 3
t

t2

—dtt
=J Garova= ut 412 — 3 = z°

zdz
72+ 3
(3( u )+4)z

=[ ——

1
:_Zf

Lot (B2 Lt (2
f(l)—ﬁcot <?>—5\/§tan (\/§)

a=5pB=+V3.a%+p%=28
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