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1. (a) Pascal second

Ft—MLT_ZT—1v11:1T—1
A 12 N
2. (¢
d
:
d
0 =—
r
2000 L d
60x 60 180 1.5 x 10"
_ 2000 X il x 1.5 x 10"
T 60x607180°
_ xS x 10" = 1.45 x 10°
T 3x6x18 pr
3. (b)

VZ=2x9.8x49
V=98m/s
Depth = distance travelled in 3 seconds
=98%x3=294m

4. (c)

KAx = m (1’,’0 + éx) w?

KAx = m#yw? + mw?Ax

Ax = m‘gowz
X Kk mw?
5. (b)

v =.,u?—-2gL
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Av = JuZ +v2

Av = \Ju? + v — 2gL
AV=\/211T2gL

Av = 2(u? - gl)x = 2

6. (a)

m m
@ )

d M

J2a

—e
m m
Gm? Gm? GM

——g X 4 — 7d X2 — <

—GTm [(4 +V2)m + 4V2M]
7. (a)
PV = nRT

V_nR

T P

nR < nR
P P

P, <P

8. (b)

9. (b)m X 125x 200 +m X 2.5x 10* = -mv2 x —_

V =500 m/s

10. (157)
= sinr(t-+3)
X =sinm 3
. T
X = sin (T[t + §)

V:%:cos(nt+g)n

1
= —T[><§= 157 cm/s
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Total flux through complete spherical surface is 83. So the flux through curved surface will be %. The flux through
0 0

flat surface will be zero. Remark: Electric flux through flat surface is zero but no option is given, option is available
for electric flux passing through curved surface.

12. (d)
/F‘
q {33 \ 60°
O T it ik © EETUTEE —_
6()()%"’ q F
’l m
q =1
o k2))
(1)
( F = Force between two charges).
F = 4k
V3
F, = 2 Fcos30° =2-F-7=F\/§

(F,t = Net electrostatic force on one charged ball )

Fnet _\/§F_
Foop -3

Remark: Net force on any one of the ball is zero.

But no option given in options.

13. (¢)
2 4A
$4c16
10cm| Pe
2A
> X
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Mo X4 Uy X2

Byt =B; —B, =
net T P27 on[04]  2m[.06]

. to 12007 .

Bhee = - T] -k

F = q[v x B]

= [3m] [(21+3)) x (£2) (B°) — k| = 3w x 22(B2) [2 xj = 3(D)]
= (47 x 10~7)(100)(=31 + 2J)
= 47 x 1075 x [=31 + 2]

14. (d) (%) does not have dimension of time. RC,% are time constant while vLC is reciprocal of angular frequency or

having dimension of time.
1 1

VEE  \[HolrEolr

15. (c) The statement Il is wrong as the velocity of em wave in a medium is

16. (a)
! P,=P/2 P,=P/2
NN
I :
P P,=P
17. (c)

rarer

densor

No change in frequency but speed and wave-length decreases.

18. (d) When electron jump from lower to higher energy level, energy absorbed so statement-1 incorrect. When
electron jump from higher to lower energy level, energy of emitted photon

E:EZ_E]_

E; —E;

hf=E,—E, =f=

so statement-11 is correct.

19. (d) Transistor act as a switch in saturation and cut of region.
20. (a)
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(a) For low frequency or high wavelength size of antenna required is high.

(b) E P R is low for longer wavelength.

(c) yes we want to avoid mixing up signals transmitted by different transmitter simultaneously.
(d) Low frequency signals sent to long distance by superimposing with high frequency.

21. (3)

30N

10 ke
Tsin8 = 30

Tcos8 = 100

= tan6 = 0.3

22. (3) Net loss in PE = Gain in KE

1 1 1 Vy 2
— — Z2u2 4 19v2 4+ = 21(Y
12gh — 3gh = > 3ve+=12v° + 3 [12r ](r)

2
1
%h=EB+1$+QW2
2gh 1 |8
2:— = — —h
\% 3 >V ) 3g
X—3—

nv
23. (1400) Q = nC,AT = ~=RAT

v 14 400 = 1400
= = —X =
Q=37 02 J

24. (1)

— AP _m/2-m/6 _ /3 _ fgec

t w 2m/6 /3

25. (23) Parallel combination
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1
5b

23 ¢ A

11
Ceq ZEOA[ +ﬁ+i]:15 b

26. (12)

I

o \ M / J=1x10"A/m’
L) wen

I=/]dA

= [10° x 2mxdx

x2]"
=106x2n-x7

N =

2
=7 X 10° [rz _Z] =127

x=12

27. (3)

R=(3)+ ()

dR a

_a
dm 3 2m?2
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_QB

2 mp)v
RD=( PIVD
eB
mp)V
R, = (Ve
eB

RD_ZVD_ 2VD _\/E

Rp_ Vp _\/EVD_ 1

1 2 1 2
E(Zmp)VD =5 Mmp-Vp

\/EVD =Vp
XxX=2
29. (16)

N

20cm| [—>20m/s

v

By=4x10"3T
6 — 45°
By = By
e=(VxB)-¢

20

=((4 x 10_3)(20))W

=16x 1073V =16mV

30. (4)
0.6V
60Q2 : i
—>—AWW———— > —WW————
1 40
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1—1(60) — 0.6 — 1(40) = 0

0.4 _
100
[=4mA
31. (b)

Pvsd:

o~ ()

P4

v

Ts>T,>T,

32. (c) In PClg, axial bonds are weaker than equatorial.
33. (d) Statement-1: wrong, AuTis correct, not Au™3

Statement-2: correct
34. (c) Order of H-Bonding
CH, < HCN < NH,4
NCH ...NCH
H,NH ...NH,4
35. (@) N"3> 072 > F~ > Na* > Mg*? (Radii)
(Isoelectronic species)
36. (b)
NH,4Cl + NaNO, — NH4NO; + NaCl
J
N, + 2H,0

37. (a) Both A and R are correct and R is the correct explanation of A.
38. (c) Cr*?/Cr—» —0.90 V

Fet?/Fe » —0.44 V

Cu*?/Cu - +0.34V
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l edu

Zn*?/7n - —0.76 V

So Ans. Cu*?/Cu
39. (c)

Tb — 4f%6 s?
Tb** — 4f7

Yb - 4f1%6 s?
Yb+2 N 41:14

40. (b)

(a) [FeFq]*~

Fet3 - 3d°4s°
n=>5

(b) [Fe(CN)4]*"

111 1
Fet3 - 3d%4 s°
n=1
(c) [MnCl¢]*~
(5] 1
1

(d) [Mn(CN)]*~
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Mn*t3 - 3 d*%4 s°
n=2

L=>A>C>D>B

41.(a)
O\ O\
N-O-Cl+HO—>  N-OH +HOCI
o¥ 0 B) (A)
O (@)
N N
SN-O-Cl+HCI—> °N-OH + Cl,
o¥ o B (©
42. (a)
is most stable as it is aromatic.
43.(c)
nBuLi
n-Bu-C=CH (acid base
reaction)

n—-Bu—-C=CTLi"

n—CsH;,Cl 4 (SN reaction)

n-Bu CH,
— Hy _Bu_-C=C_
\_/ (m n Bu C = C C5H11
Catalyst

44.(d)
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CH,- CH,
CH- CH,
By, Fe
EASreachion
Br
(|:1
CH- CH,
Cla, A
benzyli
halc?;:gratci:un

Br
CH=CH,

alc. EOH

reaction)
Br

45. (a)
(A)
OH
CHO
f_]l(.]1 MNaOH

Bn in C5,
I:f\& reaction

Mas Cra(5 MH. 50,
Oxiation

46. (d)
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NH, NA
NH

B A C
M.P. 142°C

47. (c) It is copolymerization of 1, 3-butadiene and acrylonitrile.
48. (¢)

CH.OH

Maltose

49. (a)

A Antipyretic Reduces fever

B. Analgesic Feduces pain

C. Tranqulizer | Reduces stress

D. Antacad Eeduces acidity (Stomach)

50. (d)

CO5 2~ will give CO,( g) which will turns lime water milky.

S2~ will give H, S (g), will turns lead acetate paper black

S0 2~ will give SO, ( g), which will turns acidified potassium dichromate solution green.
NO3 will give brown NO, ( g) will turn KI solution blue.

51. (2)

%H 7> 100 = 6.5
= —X = 0.
T 116

%0 = 60 100=517
116 o

0/c—48'5><100—418
™~ 116 -

Relative atomicities = H = 6.5
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51.7

0=>—=3.25
16

c 41.8 25

> —=23.
12

Emperically formula is approx.. CH,0
() C2H,0;
(b) CH,O relate to this formula.

52. (2) Quantum no. of set (b) and (c) can be correct.

(a) and (d) are wrong as n = ¢ is not possible.
53.(2)

BeO +HF + NH, — (NH,), [BeF,]

o [A]
Oxidation state of A
Bein A is (+2)
NH,F + BeF,
[B]
54. (8630) n = 5 mol
T=300K
V,=10L
V,=20L

v,
w = —nRT¥/n—
1

20

=—5><8.3><300><€n10

= —8630.38]

55. (45)w=25g¢g
Wiolvent = 75 8

Tg = 373.535K
TS = 373.15K

ATg = 0.385 = K}, molality

0385—052><(2'5><1000)
: - M 75

M = 45 g mol™!
56. (11) 0.001MNaOH

[OH"] = 1073
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pOH = 3
pH = 11
57. (51) H, + Ag* - H* + Ag

AG® = —nE°F

= —1x%0.5332 X 96500 ]

= —51.35K]

(n = 2forH, + 2Ag* > 2H* + 2Ag)

58. (59)

log. Kz = _Ea ( 1 1 )
810 %, T 2303r \300 309

0.3 = Ea ( i )
™ 7 2.303 x 8.3\300 x 309

E = 0.3 x 2.303 x 8.3 x 300 x 309
a=
9

= 59065.04 ]
E, = 59.06 k]

X 1
59. (12) = = kPn

log X = logk + Llog P
og_=logk + —log

From graph

Slope=%=1:n=1

Intercept = logk = 0.602
k=4

X 1
=4 x (0.03)1

3 |

X
—=12x1072
m

60. (40) wt. of organic compound = 0.25 g

_ 355
mass of Cl = Taas X048

mass % of Cl in the organic compound

35.5x 0.4

= Ta35x 025 < 100
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= 39.58%
61. (c) C:(x —4)?>+ (y—3)2 =14

X_22 2
( )+y

g tz=l

4
(_1,0)\ (2,0) (5,0)

Lower Extremity of vertical diameter of

circle - (4,1)
_ 2
Putin eIIipse:>(492) +%—1
_4+1 L
"9 5
—29 1<0
T 45
Two Solutions
a -1 0
62. (c) fx) =|lax a -1
a’ ax a
1 -1 0
fx)=a|x a -1
x? ax a

= a[1(a® + ax) + 1(ax + x?)]

= f(x) = a(x + a)?

so, f'(x) = 2a(x + a)

as, 2'(10) — £'(5) + 100 = 0

= 2x2a(10+a)—2a(5+a)+100=0
= 40a + 4a%2 — 10a— 2a%2 + 100 =0
2a®+30a+100=0
=>a’+15a+50=0

(a+10)(a+5)=0




Ke-

a=-10o0ra= -5

Required = (—10)? + (—5)% = 125
63. (b) a=a—if;a €R;B ER
4ix+ (1+i)y=0and

8 <c052§+ isinz?n)x +ay=0

o 3 1=

= 4ia — (1 +1)8e'?™/3 =0

:>4i(a+iﬁ)—8(1+i)< >

Sia—f+1+V3+i(1-+3)=0
=>p=V3+1
a=+v3-1

a_V3-1_ .,
SO’E_\/§+1_2 \/§

64. (c) AB =i
| adj(Badj(2 A)| = |Badj(2 A)|?
= |B|?[adj(2 A)|?
= |BI*(I2 A]*)? = |B|*(2°] A|?)?
Al = and |AB| = 1= |A[[B| = 1
= 1| Bl=1
8
= |B| =8
required value = 64
65. (C)S=2+2+ -+ 3+ g+
Considering infinite sequence,

6 12 20 30

S=2+4+—+—+—+—+

772 73 74
S_2+6+12+20+
7 7 72 73 74
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6S 2 4 6+8+
72 7 72 73 " 74
65(1 1)—2+ +2+ +
7 7) 7 72 73
6°S 2 2 ;
71T
7
S 2x73 45 73 (7)3
= = = = —= |-
63 337 \3

66. (d) a;,azaz..AP.;a; = 2;a;0=3;d4 :%

1 1 -1
b1' bz, b3, o AP, ;bl = E;blo — 5; d2 — a

[Using a;b; = 1 = a,9byo; d1&d, are common differences respectively]
1
a4'b4: (2+3d1)<z+3d2)
= (2+3)G19)
B 3/\2 18
_ (7) ( 8 ) _ 28
~\3/\18/ 27

67. (b)) m = L - max

N =L min
2 t?—5t+4
(0 =Jp e
(x* —5x%+4)2x 2x(x?—-1)(x*—-4)
f'(x) = 3 = 5
2+ eX 2+ eX
B 2xx—-DEE+DE-2)(x+2)
- 2 + e¥
< 1 + | _ | + | | * »
~ ] 1 1 ] ] Lad
-2 -1 0 1 2

L.min  L.max min max min

SO, m = 2 and n=23

68. (b) At right hand vicinity of x = 0 given equation does not satisfy
+ LHS = [ - t2f(t)dt = 0, RHS = lim,_¢+ (sin®x + cos x) = 1
LHS # RHS hence data given in question is wrong hence BONUS

Correct data should have been

¥'d JEE MAINS PYQs




[I 27 June 2022 (Evening Shift)

t2f(t)dt = sin3x + cosx — 1

COS X

Calculation for option

differentiating both sides

—cos? xf(cosx) - (—sinx) = 3sin?x - cosx — sinx
= f(cosx) = 3tanx — sec?x

= f'(cosx)(—sinx) = 3sec? x — 2sec? xtanx

3

cos?x sinx-cosx

= f'(cosx)cosx =

V2 o (1)1 9
Whencosx—T,smx \/g..f (ﬁ)\/_g_6 NeE
69. (a)
1 1 o 1
Jo e =~ —dx
7[x] 7[x]
121 1/3 1 14 1
= (- 1)[f dX+f1/2 72dx+f1/3 73 +""'°°]

(1 1 1 ) ( 1 N 1 4 1 )
...m — _"m
7 27% 3.73 7-2 72.3 72.4

1 (1 1) 7( 8 v &Y )
= — —_—] — "'__00
"ty 72.2 " 73.37 784

x?  x3  x*
(asln(1+x)—x—7+?—:...oo]

2 3 4
(asln(l—x)=—(x+x7+x?+x7...oo)]
= -3 =7 (-n(1-3) )
-y "\t77)77
= 6] 6+1

iy

70 (0) T g =

+y? 1+y2

1
1f = e 52 ® = etan™y

tan y tan

= 7 'yq
1+ y2 Y
x-e@n'Y = (tan~ly — 1)e® Y ¢

xetan 'y — f

© (1,0) liesexit c = 2.

Fory=tan1=>x=§
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71. (d) Vertex (5,4)
Directrix: 3x+y—29=0

Co-ordinates of B (foot of directrix)

x—5 y—4 (15+4—29)

3 1 10
Directrix
B
] i
8,5 A -
(5.4
x=8y=5

S = (2,3) (focus)

Equation of parabola

PS = PM

S0 equation is

x2+9y? —6xy+134x —2y—711=0
a+b+c+d+k=9-6+134-2—-711=-576

72. (d) C:4x?> +4y?> —12x+8y+k =0

=>x?+y* -3 8-
y X+ 2y + 2 0

Centre G —1) ;T = %‘k = k < 13 (i) Point (1, _?1) lies on or inside circle C

92

(i) C lies in 4™ quadrant

r<i1

%7 JEE MAINS PYQs
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V13 —k

<1

2

=>k<9
Hence (1) N (2)n(3) >k € (9' %]
73. (a)

P(4A-2,20+1,30+ 1) 4,2,3
|

(1,2,4)

x+2 y—-1 z+1
4 2 3

(x,y,2) = (41— 2,21+ 1,31 — 1)

AP = (42— 3)i+ (24— 1)j+ 31 = 5)k

ol

=41+ 2)+ 3k

ol

AP-b=0
4(41—3)+2(2A—1)+3(31—5) =0
294 =12+2+15=29

1=1

P=(232)

3x+4y+12z2+23 =0

d_|6+12+24+23
| VO + 16 + 144

d—|65 =5
= 13 =
74. (a)xT_3=E=_—

x+3 y—6 z—5
2 1 3

A=(321)B=(-365)
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(2 ]
SHORTEST DISTANCE =&~
1’11><1’12|
I R
ngxXn; =12 3 -1
2 1 3
=107 — 8] — 4k

[BA n; n;]=60+32+16=108

|ny X n,] = V100 + 64 + 16 = /180
108 _ 108 _ 18

SPD= T s
75. (d)

3 a
Area:%|&xl_5|:2\/7:>|&><5|=4\/§

I
=l
X
ol

|3 =1and|3-b|
= cosf =sinf
9 A

=1 = —

4

- — T
~|axbl=4V2= |3||b|sinZ =42
= |b|=8

Now, ¢ = 2v2(d x b) — 2b

1| = \/(2\/2)2|3 X b|2 + (2|b)? = 16v2

Now, b - ¢ = —2|b|?

= 8xX 16V2 X cosa = —2.64
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3

Sc0se=——D>a=—

V2 4
4+546+6+7+8+x+y

76. (b) mean x = 6

8
S x+y=48—36=12

Variance

27 June 2022 (Evening Shift)

1 9
=§(16+25+36+36+49+64+x2+y2)—36=Z

=x%+y? =80
“Xx=4,y=28

x* +y? =256 + 64 = 320

B .1:.. . ar(ADEC)
77. (b) Required probability = ar(ABO)
YA
\B (0,3) 5x—6y=30
y:l E D(q"l) /
0,1) ~ >
A X
(6,0)
c 2y+x=6
ar(BDE)
ar(ABC)
%x2x4 1 5
=1- T = 1—-= 5
7 X8X6
-1 _ -1 M
78. (a) tan 1+n+n2 ta (1+n(n+1))

=tan"!(n+1)—tan"!n
s0, X290 (tan™!(n + 1) —tan"!n)
=tan"!51 —tan"11

1

cot 50 tan~?! (—
<Z"‘1 14 n+n?

1 1+51x

)) = cot(tan"'51 + tan™11)

1 52 26

- tan(tan=151 —tan=11) T 511
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79. (C) cos72° = %
V5 -1
= 1—2sin?36° = 2

=>4-8a2=+5-1

=5—8a?2 =15

= (5-8a%)?2=5

= 25 + 64a* — 80a? =

= 64a* —80a? +20 =0

= 16a*—-20a?+5=0

80. (¢)

(A(~qgAp)Aq=(~qAg)Ap=f

(b) (~aAp)A(pA~p) =~qA(pA~p) =f
© (~aAp)V(pV~p)=(~qAp)V () =t

d)(pAPA(~(pAQ)=f

81. (190)
n
— ;n = 2,4,6,8,10
1 2
m=1{,{1
= 1,3,5,7,9
n+1 ; né€ odd
flgm) = {n ;' N E even

-1
(n+1) ; n € odd
=
g(n) = { f~1(n- ;N € even
n+1
; n€ odd
fgmy={ 2
n+ 10 _ c
> ;' nE even

g(10) - [g(1) + g(2) + g(3) + g(4) + g(5)]
=10-[14+6+2+7+3]=190
82. (98)

x2—4/1x+5=0(g

x% — (3V2 + 2v3)x + (7 + 30V/3) = 0( ¢
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[II(GP 27 June 2022 (Evening Shift)

a+f =41
a+y=3V2+2V3

B+A=3V2 ay=7+313
a=21+V3 aBf=5
B=21—-+3 412=8=1=+2
(a + 2B + 1)? = (4a + 3vV2)? = (7V2)? = 98

83. (180) Let A = [ 2] ;ab,cd €{0,1,2,3,4,5)

a+b+c+d=ppe€{357}

Case-(i)

a+b+c+d=3;ab,cde {0123}
No. of ways = 3+471C,_, = 6C; =56
Case-(ii)
a+b+c+d=>5;ab,cde{01,234,5}

No. of ways = >*471C,_; = 8C; =56

Case-(iii)
a+b+c+d=7

No. of ways = total ways when a, b, c,d € {0,1,2, 3,4,5,6,7} - total ways when a, b, ¢, d & {6,7}

_ 7+4-1 — (2,2
No of ways = - (l3 + 12)
= 10¢, — 16 = 104
Hence total no. of ways = 180

84. (57) coefficients and there cumulative sum are :

Coefficient Commulative sum
x> 7C, 1
X613 - 2. 7C, 1+14
x°n=10 , 22. 7¢C, 1+ 14+ 84
x4n=15 23 7¢, 1+ 14 + 84 + 280
x30=20 , 24. 7C, | 1+ 4+ 84+ 280+ 560 =939
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X225 _, 25 . 7,
3n—20=>20Nn2n—25<0Nnel
~7<n<12
SuUm=7+4+8+4+94+10+11+12 =57

a?X1+d g [x]-1

85. (3) F(x) = [1+ x] +

2[x]+{x}

, 4 -1 4
llmx_,o—f(x):a—g:'0+ I %73
) 4
DL——=0q— =

a ¢ 3

4 10
= —=—

* a 3

sa=3a€l
86. (16) y = (x) = (x)*
Iny(x) = x2-Inx
1 x?
ﬁ~y'(x) =—+2x:Inx
y' (%) = y(x)[x + 2xInx]
yO =Ly 1) =1
y'(x) =y (O +2x - In(x)] y"(1) = 1[{1+ 0] + 1(1 +2) = 4

d’y (dy)3 d?x

dx?2  \dx d_y2
4 d?x
S54=——
dy?
d?x _
dy?

Ans. —4 4+ 20 =16

87. (36)
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A4

x+y=>0
A—3f11 2/3 3/2d
=3 o( —-Xx ) 2
Letx = sin3 6

3
A= Ef:/z (1 — sin? 8)3/2 - 3sin? Hcos HdO
3 T2, . 5 4
= Efo 3sin? fcos* 6d6

9
= Efon/z sin? Gcos* 6d6

9 1.3-1

N ET OO}

s
2

9r 64 A
= — =
64 s

=>A

= 2564 _ 36 Ans.

88. (320)

d
(l—xz)ézxy+(x3+2)\/1—x2

dy —x x3+2
PR R e
dx M —x 1 — x2

=

—X
IF=el 2% = 1o

4
x
y(x)-\/l—x2=z+2x+c

y(0)=0=>c=0

4

x
1—x2%y(x) = Z+ 2x

4
required value = f_lﬁz (x: + Zx) dx — i : 2f01/2x4dx
1 1
= — 5 1/2 = —
10X =335

k™1 =320
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89. (11)

¥,
+X,>
[N ‘}x
V)

4x+3y+2=0

3x—4y—-11=0

5
4
s)
3
x y 1
—-25 50 =25
x—l_y+2=i5

cos® sin©

= 2+5( 4)— 6
y_ 5 ]

(¥ =+
X = )=

Req. distance

|5(4)—12(—6)+51‘
13

_ |20+72+51|

- 13

143 11
=03 =

90. (19)




