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L (0) [P = [y5] = [a] = [PV?]
And [V] = [b]

[a] _ [PV?]

2]~ vz

2. (d) As specific resistance does not depends on dimension of wire so, it will not change.

3. (b)
_21‘[=> 1

Tmoon = 27 days
Teartn = 365 days 4 hour
= Wmoon > Wearth

4. (b) Co-efficient of friction depends on surface in contact So, depends on material of object.
5 (b)

A A AB

Be

A,
B
Y=A-B+A-B

This is XOR GATE

6. (c) i 6 (angle of deflection)

i, 0, iy m/10 3
o —_— = = = =
ip 6

200pA  m/3 10

=i, = 60pA
7. (c)

6C13 + Energy » (C'? + on!

Am = (12.000000 + 1.008665) — 13.003354
= —0.00531u

-~ Energy required = 0.00531 x 931.5MeV

= 4.95MeV

8. (b)
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Loss in kinetic energy = Gain in potential energy

1
= Emv2 = mgf(1 — cos0)

v2
:>7:Zg(1—cose)

2
Acceleration at lowest point = V7

Acceleration at extreme point = gsin 8
V2 N
Hence, ~ = gsin 0
~sin@® = 2(1 — cos0)
t o1 0 = 2tan! <1>
= —_= —_- — —_
an 5 5 an 5
9. (d) From KVL,
V1+V2 _V3 :0:>V1+V2 :V3

10. (c) Kinetic energy = gnRT = g X 1x8.31x%x300]

= 6232.5]
11. (b)

12. (c) ‘\’,—12 = 2—12
230 _10

v, 1

V, =23V

VZ
Power consumed = ?2

13. (b) P < T3 = PT™3 = constan t

PVY = const
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nRT\Y
P (T) = const
P1=YTY = const

S
PT1-v = const

1—_Y:—3
y=-3+3y
3 =2y
3
Y=3

14 (d) (I)O = hVO
6.63 X 1.6 X 10712 = 6.63 x 107 3%y,

1.6 x 10719
Vo= T

vo = 1.6 X 10 Hz

15. (c, d)
16. (d) Let I, be intensity of unpolarised light incident on first polaroid.

I, = Intensity of light transmitted from 1%t polaroid

0 be the angle between 1t and 2™ polaroid ¢ be the angle between 2" and 3™ polaroid
0+ ¢ = 90° (as 1°* and 3™ polaroid are crossed)
b =90°—8

Intensity from 2™ polaroid

I;
2 Io 2
[, =1,cos°0 = icos 0
I3 = Intensity from 3™ polaroid
I; = I,cos? ¢
I3 = I;cos? Bcos? ¢
0 2 2
I3 =Ecos Ocos” ¢

$=90-0
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|

I3 = iocos2 0sin’ 0

Iy [ZSin Bcos 6]2

[, = —
372 2

I0
I3 = —sin® 20
3 =gsin

I; will be maximum when sin 26 = 1
20 =90°
0 =45°

17. (c) Radiation pressure = %

_Lw
C

_6x108x3
T 3x108

=6 N/m?

18. (d) Electric line of force are always perpendicular to equipotential surface so angle between farce and
displacement will always be 90°. So, work done equal to 0.
19. (c)

N,

Torque about 0 =0

L
120 (Ecos 60°) —N,L=0

N2 = 30 N
20. (@) v —u? = 2aS
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2u\?

(?) =u?+2(-a)(4x107%)
2
4% =u?—2a(4x1072)
5u? -
-5~ =-2a(4x10 ). (@)
2u\?
0=(3) +2(-a®
(a) /(b)
5 4x1072
4 X
16
X = ? X 10_2

x=3-2X10"%m
x=32%x10"3m

21. (3.00)

e (e

2R, \21 2R, \2m
Hoi Hoi)
_+_

<4R2 4R, ®

4nx107x4+4nx10”x4
4 X 41t 4 X 21

=3x1077 =ax 107’
a=3

22. (2.00)




[I GP 27 Jan 2024 (Evening Shift) 7 JEE MAINS PYQs

P=4x(@{-j+k

= (41 — 4) + 4k)pC —m

T = (41 — 4) + 4k) x (201) x 107°Nm
= (8k +8)) x 1075 = 8vV2 x 1075
a=2

23. (294)

closed open
pipe pipe

150 am 350 cm

fo=— f =
€T 4, ° 204,

|fc—fo|=7
\/ v _
4%x150 2x350

\ v _
600cm 700 cm

7

=294 m/s

24. (45.00)

start
u=0

.A A2

80m

B
FromA - B
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1
—80 = —v t— 7% 10t2

—80 = —2v, —%x 10 x 22

—80 = —2v, — 20

—60 = —2v;

v; =30m/s

FromOto A

vZ =u? + 2gS

302 =0+ 2 x (—=10)(-S)

900 =20S

S=45m

25. (50) Change in pressure = %pvz

1
4.5><104—2.0><104=§><103><v2

1
2.5><104:E>< 103 x v?

vZ =50
vV =+/50

Velocity of water = vV = /50
=V =50

26. (7.00) In pure rolling work done by friction is zero. Hence potential energy is converted into kinetic energy. Since
initially the ring and the sphere have same potential energy, finally they will have same kinetic energy too.

-~ Ratio of kinetic energies = 1
>5—=1=>x=7
X

27. (30.00)
For first minima
asin@ = A

o _A_5000x1071 1
= == — =
S = T T Ix10-6 2

=0 =30°
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28. (8.00)

Potential =

=|&

k-Ze
R

_9x 10° x 50 X 1.6 x 1071°
N 9% 10-13 x 102

=8x10°V

29. (144.00)

Longest wavelength corresponds to transition betweenn = 3 and n = 4
1_rp (l_l) — R72 (l_i)

A 32 42 9 16

_ 7RZ?
T 9x16

SA=2forz=1 - a=144
7R

30. (1.00)

Xe = — = i =100
“TwC 2mx50x1073

100
XL:wLZZTthOxTxlo‘3

=100

+ X¢ = X, Hence, circuit is in resonance
R R

- power factor = Z=r= 1

31. (a) I > Il > I, since neutral resonating structures are more stable than charged resonating structure. Il > 1ll, since
stability of structure with -ve charge on more electronegative atom is higher.

+
32. (d) Since CH3 — CH = CH is very unstable, CH; — CH = CH — CI cannot give Sy reaction.
33. (a) Astin coating is peeled off, then iron is exposed to atmosphere.
34. (b) Statement (a) is true, Ce™ has noble gas electronic configuration.

Statement (b) is also true due to high reduction potential for Ce** /Ce3*(+1.74 V), and stability of Ce3*, Ce** acts as
strong oxidizing agent.

35. (b)

[Cr] = [Ar]4 s'3 d°
[Cd] = [Kr]5 s%4 d'°
[Cu] = [Ar]4 s'3 d'°

[Ag] = [Kr]5 s14 d1°
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[Zn] = [Ar]4 s23 d1°

36. (a) Carbylamine Test-ldentification of primary amines Lucas Test - Differentiation between 1°,2° and 3° alcohols
Tollen's Test - Identification of Aldehydes Phthalein Dye Test - Identification of phenols
37. (b)

HCOOH, CH;COOH
’T

Second homologue

38. (d) Steam distillation is used for those liquids which are insoluble in water, containing non-volatile impurities and
are steam volatile.
39. (d)

. B,Hy/H,0,,0H"
PhCH =CH, PhCH,CH,OH

PhCH,CH,OH + HBr PhCH,CH,Br + H,0 (SN*%)
0
I
() H-C

(IT) H;0"

l Mg/dry ether
PhCH,CH,CH,0H — PhCH,CH,MgBr
40. (d)

(A) — Kolbe Schmidt Reaction
(B) — Reimer Tiemann Reaction

(C) —» Oxidation of phenol to p-benzoquinone

(D) » PhOH + NaOH — H,0 + PhO~

N A
PhO™ + CH, - Cl —— phOCH, + CI-

41. (d)

E 0
O/Q;A‘H?I — O/(Ijx L
|

OH
() R 4
42. (d)

43. (c) Statement-1: Oxygen can have oxidation state from -2 to +2 , so statement I is incorrect

Statement- 11: On moving down the group stability of +4 oxidation state increases whereas stability of +6 oxidation
state decreases down the group, according to inert pair effect.
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So both statements are wrong.
44. (a)

[Co(NH3)s]™3 — d?sp? hybridization
BrFs — sp® d? hybridization
[PtCl,] =2 — dsp? hybridization

SF — sp3 d? hybridization

45. (b)

®
~ (CH,), - Cl=55=>Cl  NH;—(CH, )—NHCI_
(4)

NaOH

ONaCl+ 2H,0 + NH, —(CH, )7 NH,

46. (a) Molarity _ Moles of solute

Volume of solution
Since volume depends on temperature, molarity will change upon change in temperature.

47. (a) Boiling an egg causes denaturation of its protein resulting in loss of its quarternary, tertiary and secondary
structures.

48. (a) In N3~ ion ' N 'is present in its lowest possible oxidation state, hence it cannot be reduced further because of
which it cannot act as an oxidizing agent.

49. (c) Eclipsed conformation is the least stable conformation of ethane.

50. (d) The catalyst used in Wacker's process is PdCl,

51. (2) Noble gas configuration = ns?np®

+] [Xe]4f145 d% s?
Fe2*] = [Ar]3 d°

52. (4) The non-polar molecules are CO,, H,, CH, and BFg
53. (10)

2303/ a 100
tooow _ "k (_a = x) _log (—100 = 99.9) _log10® 3 _ 10

54. (0)

Pt2+ (d8)
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~ %

%
Onmh T [ O

Sd 6s op

Pt2* — dsp? hybridization and have no unpaired e,
-~ Magnetic moment = 0

55. (37)

AG®° = AH® — TAS®

=77.2 %103 — 400 x 122 = 28400]

AG® = —2.303RTlogK

= 28400 = —2.303 x 8.314 X 400logK

= logK = —3.708 = —37.08 x 10!

56. (7)
_ DNnaon _ (84/40) - _ .
M_Vsol(inL): = v >V=07L=7%x10""1L

57. (8)

PbS + 405 = PbSO,4 + 40,
x=4y=4
58. (18)

2H{,) +2e7 - Hy(g)

0.059 Py
Ecen = Egell - TIOg [H+2]2

=0-0.059 x3 =—0.177 volts. =—17.7%x 1072V
59. (135)

%7 JEE MAINS PYQs
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0

|
C,H,NH, +CH, —C—U—CJ -CH, —
| Aniline MM =93

— O

0
C H,NH _¢ ~CH, +CH,COOH

[ Acetan ilide MM =135)

NAce tan ilide = NAniline

m 9.3
> —=—

135 93
=>m=135¢g

60. (5) Chiral carbons are marked by.

0 I I
*
£  CH,CH,~CH-COOH }K/NOZ %
, | ’ ’ b ) /\{\OH

61. (b) tan"'x + tan~! 2x = E; x>0

1

= tan 2X=Z—tan X

Taking tan both sides

1—x
14+x

= 2x =

=2x>+3x—1=0

_ —34V9+8 -3+V17

X

8 8
Only possible x = %ﬁ
62. (a) £:(0,2) » R; f(x) =3 +§
PO = s
2 x2

=~ f(x) is decreasing in domain.
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O 1 2
63. (¢)
_E_y—l_z—Z_
h=1="3 =3 =4
EP(1’0’7)
i

EM — A A A
- b=1+2j+3k

FQ(oupay)
M, 1+ 2A,2 + 3%)
PM = (A — 1)1+ (14 210)j+ (31— 5)k

PM is perpendicular to line L,

—_—

PM-b=0(b=1+2j+3Kk)
SA—1+4A+24+9A—15=0
14rA=14=>1=1
~M=(135)

= 2M — P[M is midpoint of P&Q]

ol

%7 JEE MAINS PYQs
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Q=21+6]+10k—1— 7k
Q=1+6j+3k

~ (@ By) = (1,63)
Required line having direction cosine (1, m, n)

2+m?2+n?2=1

~l= % [Line make acute angle with x-axis]

Equation of line passing through (1,6,3) will be

r=(+6j+3k) + <1A 1 112)
r=(0+6j uisi-5i——=
2. 20 2

Option (c) satisfying for p = 4
64. (b) P(a%,a + 1)

Li=3x—-y+1=0

Origin and P lies same side w.r.t. L,
= L,(0).L;(P) >0
~3@)-(@+1)+1>0

YA

5Y
"A

01(0,0)

L,: x+2y-5=0
Ly 3x-y+1=0
=>3a?—a>0
1
a € (—,0) U (g,oo)

LetLy:x+2y—5=0

Origin and P lies same side w.r.t. L,
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= L,(0) - Ly(P) > 0
=>a?+2(a+1)-5<0
=>a?+2a-3<0
=>@+3)(a—-1)<0
~a€ (=31

Intersection of (a) and (b)

a€ (=3,0)U (% 1)

65. ()

20191 181 173 1291
) 4' 2: 4'-----' 4

This is A.P. with common difference

d, = 1+1— 3
1= 4= 4

1291 191 20
g2 1978

3

Thisisalso A.P.a = —129% and d = e

Required term =
1291+ 20—-1 (3)
4 ( )4

=-129 1+15 3 115
= 2 i

66. (a)

2x+3 1
0 =X % 2

_x[+1 L 5
800 =3 35 %X* 73

Domain of f(g(x))

2g(x) + 3

fle®) = 26 +1

5 +1 1
x#—>and B o 1
2 2X+5 2

XER—{—;}andXER

~ Domain will be R — {— %}

%7 JEE MAINS PYQs
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67. (c)

T dx
0 1+2acosx+a?

1=fF—% _0<a<1l=/

0 1-2acosx+a2’

2(1 +a?)

/2
21 =2
fo (1+ a?)2 —4a2cos?x

:>I=fn/2 2(1+ a?) -sec?x "
0 (14 a?)?-sec?x—4a?

=>I:fn/z 2-(1+a?) -sec?®x i
0 (1+a?)?- -tan?x+ (1 —a?)?
2 -sec?x
- dx

_(m"?2__1+a?
:I—fo -
tan2x+( )

2

1+ a2

2
ﬁl:(l—az)[%_o]
_m
T 1-—a?

68. ()

gx) = Sf(g) +f(3 —x) and f"'(x) > 0Vx € (0,3) = f'(x) is increasing function
’ —3x1f'(§)—f'3—

! X !
=f (g)—f (3 -x)
If g is decreasing in (0, o)

g®<0
£ (g) _F(3-x) <0
£ (g) <f'3-x)

X<3
ﬁ— —
3 X

9
ﬁ —
XS

9
Therefore a = "

Then8a=8><z=18
69. (c)
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3+ asinx + pcosx +1log,(1—x) 1

lim,o 3tan? x 3
3 2 .4 2 .3
3+a[x_%+“'-]+ﬁ[1_%+%”""]+(_X—x7—%--.) 1
= limso 3tan? x —3
_ _1 B,z
B+ +(a—Dx+ 5~ X"+ x2 1
= im0 3x2 Xtz 3
1B

>p+3=0a—1=0and22=2
=>pf=-3,a=1
>2a—-—f=2+3=5

70. (D) x> —x—-1=0

S, = 2023a™ + 2024B"

Sp1 +Sp_p = 2023a™ 1 + 2024771 + 2023a™72 + 2024p"2
=2023a"2[1 + a] + 2024B"2[1 + B]
= 20230"2[a?] + 2024p"2[B?]

= 2023a™ + 2024p"

Sn-1+Sn—2 =5y

Putn =12

S11+ 510 = S12

71. (a)

2m — 2" = 56

2n(2m P —1) =237
2"=2%and2m -1 =7
=>n=3and2™ " =8
=>n=3andm-—n=3
=>n=3andm=6

P(6,3) and Q(—2, —3)

PQ = /82 + 62 = V100 = 10

Hence option (a) is correct

72. (b)
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. 3 .3
2 73

. 1 L1=0
3 973

2+3 3a+1 0
7a -7
=>(2a+3){?}—(3a+1){?}=0

Ta 7
=>(2a+3)-?+(3a+1)~€=0

=>2a’°4+3a+3a+1=0
=>2a°4+6a+1=0

_T34V7 -3-V7

=
=T T2

73. (¢)

6C, y °C, 3
15¢, © 11c, 715

74. (a)

8 _ 2

1= 1 dx
(x12 + 3x6 + 1)tan™? (x3 + x_3)

Let tan~? (x3 + Xis) =t

1 , 3
=>—2~(3x ——4)dx=dt
3, 1 X
1+(X +X—3)
. P8 =
x12 4+ 3x6 +1 x* x=
I—lfdt—ll t| +C
=3) T =3
1 1
I=§ln tan_l(x3+;) +C
1\ (1/3
[=In tan_l(x3+—3) +C
X

75. (d) 2tan?@ — 5sec8—1 =10
= 2sec?0 —5secf—3 =0

= (2sec6+1)(sec6—-3)=0

0= ! 3
= =—=
sec >

¥'d JEE MAINS PYQs




= 0=-2,—-
cos 3

= 0==
cos 3

For 7 solutions n = 13

k
S0, 12, 5% = S (say)

1 2 3 13
S=§+2—2+2—3+"'.+2?
1 1 1 12 13
Tt E Tttt on
S 1 1-3m3 13 213 -1\ 13
So=_.— £~ 55=2. —
2 2 1 214 213 213
=3
76. (d)AB =75
AC=5
A(2,-3,3)
/
H
B 5 C
(2,2,3) (-1, 1,
~ D is midpoint of BC
o(2.23)
2'2’
1\2 3\2
al= (2——) (—3——) 3—3)2
5) + > + ( )
L 45
T2
212 =45

77. (@) (x? —4)dy — (y> —3y)dx =0

dy dx
y2 -3y ° x

=J

1 . y=—(F—-3) dx
s =S
37 y(y—3) X% —4

[II(GP 27 Jan 2024 (Evening Shift)
1
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1 1
= = — — = —
~(Inly - 3|~ Inly) 4lnx+2|+C
11 y—3‘ 11 X—2 +C
=— =_
3" 4" x+2
Atx=4,y=3
2
. C=21m3
oo —4n
.11 |y—3|_1l X_2+1l 3
Rk I i ) L)
Atx = 10
1l y—3|_1l 2‘_|_11 3
3" =303 T3h®
—3 d
1n|y |=1n23/4,vX>2,—y<0
y dx

asy(4) =2 =y € (0,3)

_y+3:81/4’.y

3

Y1y

Xy [ 5
78. (C)H.16 5 —1e1—4

.'.9192=1$62=_

5

Also, ellipse is passing through (£5,0)

~a=5andb=3
%2 yz
E: g + ? == 1
Q P
vl (0, 2] N
(-5,0) (5,0)

End point of chord are (i53£ 2)

_10V5

LpQ = 3

%7 JEE MAINS PYQs
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4! (Y
79. (C) a = (4!)3!,6 = W

Q4! (120)!
*T@ne T By

Let 24 distinct objects are divided into 6 groups of 4 objects in each group.

No. of ways of formation of group = m

Similarly,
Let 120 distinct objects are divided into 24 groups of 5 objects in each group.
No. of ways of formation of groups

_(120)!
~ (5124 - 24! €
80. (b) A ABC is equilateral

Ortho centre and centroid will be same

. (5 5 5)
3’3’3
A@2,2,1)
D,
G
B C
(1,2,2) 2,1,2)

Mid-point of AB is D ( ,2,

N|w

N W
N——

1
flz 62‘82:#3

1
’E%'i“g%-}'mpz :E
81. (2521)

Let the incorrect mean be p’ and standard deviation be o’

We have
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, ZXi
W=7 =122 2x = 180

As per given information correct £x; = 180 — 10 + 12

182

= u (correct mean) = s

Also
' XX 2

o' = 7% — 144 =3 = ¥x; 2 = 2295

Correct Ix; 2 = 2295 — 100 + 144 = 2339

2339  182x182

o?( correct variance ) = =——
15 15X15

Required value

= 15(u + p? + 02)

B (182 182 x 182 2339 182x182>
= T T sx1s T35 T 15x15

s (182 N 2339)
N 15 15

= 2521

82. (304) We have

(110 —

X)) S—a—

o e o s i

12 A =304

83. (10) JA—xI| = 0

%7 JEE MAINS PYQs
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Roots are -1 and 3
Sum of roots = tr(A) = 2
Product of roots = |[A] = —3

LetA = [i 3]

Wehavea+d=2
ad —bc=-3

b a b a’4+bc ab+bd
Az =2 —[
[c d]x[ ac+cd bc+d?

c dl
We need a? + bc + bc + d? = a? + 2bc + d?
= (a+d)? — 2ad + 2bc

=4 —2(ad — bc)

=4-2(-3)

—4+6

=10

84. (32)

2x—y+3=0

6x+3y+1=0

ax+2y—-2=0

Will not form a A if ax + 2y — 2 = 0 is concurrent with 2x —y + 3 = 0 and 6x + 3y + 1 = 0 or parallel to either of
them so

Case-1: Concurrent lines

2 -1 3 4
6 3 1 =0:a=§
a 2 =2

Case-2 : Parallel lines
—S="or—-=2

2 3 2

>a=40ra=—4

P—16+16+16
- 25

[H=[%+%§=32

85. (0)




Ke-

(1 —x)(1 —x)2%°7(1 + x + x2)?2007
(1 —x)(1 —x3)2007

(1 —x)(2%7Co — 2°97Co(x%) + -+ .0)
General term

(1 — x)((—1)F 2007C, x3r)

(_1)1’2007ch31” _ (_1)F2007Crx3r+1

3r = 2012
L 2012
'#73
3r+1 = 2012
3r = 2011
L2011
'+

Hence there is no term containing x2°12.

So coefficient of x2012 = 0

86. (11)
dy x+y—2
dx  x-y

x=X+hy=Y+k

dY_X+Y

dX X-Y

h+4k—2=0), _, _
R }h—k—l

Y =vX

+ﬂ_ﬂ: _dv _ 14+v* 1-v
VI T 1y dX = 1-v 1+v2

1
tan"lv — Eln(l +v3)=In|X|+C

As curve is passing through (2,1)

2
-1 y_l)_l (Ll) _
tan (x—l 2ln 1+ — =

~ta=landB =2

=>5+a=11
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In|x — 1|
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Ke-

87. (2)

f(x) = J “g(O)ln ( = t) dt

e
)

=~/ 8Wn (532) dy (gis odd)

() = f; g (1

() =~/ a(-y)in (1

f(—x) = —f(x) = fis also odd

Now,
/2 X“COS X
I:f 1_[/2<f() W)dx

2

27 Jan 2024 (Evening Shift)

/2 x“e*cosx
[= f—Tl:/Z <f(—X) + W) dx

f n/ZX Zcosxdx = 2 /22

[ = (x? smx)“/2 f/

T[Z

4
2 2

4
o= 2

88. (100)

¥
M

N

cos xdx

2xsin xdx

= — —2(—xcosx + [ cos xdx)g/2

=“——2(0+1)=%—2:>(g) 2

Si(x—a)? + (y—B)?> =50

CP=r

x+y=0
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a+f
=5V2
=
= (a+ B)? =100
89. (108)
X—2 y z—7
T 18 A
x+3_y+2_z+2_
4 3 1
=>A+2=4k—-3
-A=3k-2
>k=1A=-1
8A+7=k-2
~P=(11,-1)
P(1,1,-1)
[
.
i) —> 2043 +k

Projection of 21 — 2k on 21 + 3j + ks
_ 4 -2 _ 2
V4+9+1 V14

4 108
14 14

12 —

= 141> = 108

90. (20)

|z — 20| = 4

= (a—zy)(@—7Zy) =4

= ad — aZy — Zol + |Zo]|? = 4
= a2 — azy — zod = 2

|z —zo)% = 16
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- (-s)-%)-19

= (1 — azg)(1 — azy) = 16]al?
= 1 —azy — aZy + |a)?|zg]? = 16]al?

From (1) and (2)
= 5lal2 =1

= 100|a|? = 20




