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1. (a) Viscosity = pascal. second
PXAYTZ = [M1 L7t T71]

[Ml L+1 T—l]X[LZ]y[Tl]Z — Ml L—l T—l
MXL+X+2yT—X+Z — Ml L—l T—l

x=1x+2y=-1 —x+z=-1

Viscosity = P A71 TO

2. (@)D =€, E

[D] = [eoFl = &0 %]

— Surface change density = o.

3. (b)d=RO
w=s(2)

60x4 80
R= =—m
3 T

Displacement = VR2 + R2 — 2R2¢os 135

= \/2R% — 2R%(-0.7)

80>
= +/3.4R? = [3.4 <?)
~ 47 m
4, b)vi=3(01)+4=4=x=0
ve=3(12)2+4 =x=2

=16

1
W = AK =2 m(16” — 4%)

=1 lase-16




Ve 2gH
~ J1+k2/R?

chlinder _ \/ (1 + kZ/ Rz)sphere

Vsphere (1 + k2 / R2 ) cylinder

1+2/5 |7 2 |14
1+1/2 5737 |15
(b)

100

6.

» | ]
100 100 100
GMM GMM

F=—jy +ﬁ(ﬁr)2

_GMM(1+ 1)
=—3 5
_G><104( 1)
132

+
V2

F =~ 100G

7. (b) P, =2 x 107 Pa

PbVi=RV,

25 July 2022 (Morning Shift)

Since V, = 2V; Hence P, = P; /2 (isothermal expansion)

P, =1X 107 Pa
Pz( Vz)y = P3(2 Vz)y

_1><107

P3 = T = 3536 X 106

8. (a)
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3
KEan = EKT
1 2
P = §pvrms
3m

m
3k

2 3m
AT _3
T, [m 2

27'[@

10. (@) Q = CV

T2=2T[

V_l
_CQ

Straight line with slope = %

_1_ 1 _ 5
Slope—c—zxm_6—5><10

v2mk

11. (b) Radius of circular path R = .

v2mk
q=—

RB
q1 m; R, 9 5 5
_— = — X — = — X == —
qz m, Ry 4 6 4

1

12. (c) f= P

To increase the resonating frequency product of L and C should decrease.

By joining capacitor in series, capacitor will decrease

13. (c) Assuming current I in outer loop magnetic field at centre = 4 X 4”°iL X (2sin45°) = %
TTX -

2

L
A
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M = Flux through inner loop

1

2V2p 02
M = V2ug
L
14. (b) Current in capacitor I = XL
Cc
[= (V) X (wC)
I 69x107°

= Ve~ 230x600  >OPF

15. (a) In primary rainbow, red colour is at top and violet is at bottom. Intensity of secondary rainbow is less in

comparison to primary rainbow.

16. (a) b2 =S = T2 =2

B ¢/VB Vp 2
Let the thickness is d

d d
———=5x1071°
VB Va

_ 5x107" xvvg

VA — VB
Asvy =2vg=>d=5x10"1%x 2vg

Ord=5x10"1x v,

1230

o = 2K 1230
27" 7 500

Eliminating k, from

(1) and (2) we get

1230 1230 N
500 400
¢ = 0.615eV

L . h h h
18. (a) Angular momentum is integral multiple of > mvr = ;—n So momentum mv = %

q

19. (b) Ratio of magnetic moment and angular momentum % =

Fore™

=

2m
20. (a) When both A and B have logical value ' 1 ' both diode are reverse bias and current will flow in resistor hence
output will be 5 volt i.e. logical value ' 1. In all other case conduction will take place, hence output will be zero
volt i.e. logical value ' 0.
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So, truth table is
ABY
0 0 O
0 1 0 (AND gate)
1 0 O
1 1 1
V2

21. (3) Stopping distance = — = d

2a
. 1
If speed is made 3 rd
1 27
d==-dd===3.
9 9
Braking acceleration remains same

22. (3)

=
H
o
A
-

6 =45°

Taking components along x&y

1 2—-1 1
F]_:\/E—_:—:_
V2 N2 2
1 2+1 3
F,=V2+—==—F=—
2 V2 W2 2
Fl:F2:1:3
x=3
23. (5)

AP _F1?_ F¢ _c
VTAY T omrey cm
4 F4¢ F¢

5cm

2 7 16r2Y  mrey

24. (60) £5(1 + agAT) — #;(1 + a;AT) = £5 — 4;

aglp = 4
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18X 1075 x40 =4#¢;%x1.2x107°

_18x107°x40 3x40
'o12x100 2

£; = 60 cm

25. (20)

Vs =0 I8km/h  reflected / \ hill
O—-@ ®

Vs =0, Vo =5m/s

320 -5
Fiirect = ( 270 )640 = 630 Hz

320+5
I:reflected = (W) 640 = 650 Hz

foeat = 650 — 630 = 20 Hz
26. (45) No. of electric field lines per unit area = electric field.
E=2 forr=R

3€g

pR 2 %6

E = = = 0.45 x 1012NC"?
3€, 3x885x10-12

=45 x 101° N/C

27. (d)
1kQ
2‘:: A\
23
.4\ 1kQ2
4\
1kQ2
-ﬂI—O—f\/\/\,—w—oVo
o\
ON =+
Vo—2 = Vo—4 . Vo—6

By nodal analysis + =0

1kQ 1kQ 1kQ
3V,—12=0

VO =4

28. (4)

. . 4¢
Each wire has resistance = Pz =T
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Eight wire in parallel, then equivalent resistance is g ==
Single copper wire of length 21 has resistance R = p 2;’:; =
=>d; =4d
29. (3)

Fp=io= 122 122 _ 5405

€7 A " A(mm) 400

Answer rounded to 3eV

30. (150)
d = V2Rh

d =v2 x 6400 x h x 10-3( h in m)
Area = md?
= (1t X 2 X 6400 X h x 10~3)km?

6.03 X 100000 = 100 X ™ X 2 X 6400 X 1073 h

_ 6.03x10°
T 10xmx 128
h=150m
31. (¢)

Let n(SO,Cl,) = x moles
~n(H,S0,) = x,n(HC]) = 2x

> n(H') = 4x

For Neutralisation

= n(H*) = n(OH™)

= 4x =16

>x=4

32.(c) 1=0,12..... (n—1)
~forn=3

1=0,1,2

=1=3,

not possible forn = 3

pt

pf

" 2md?
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33. (c) [HCOOH] = 0.5mll~?

= (0.5ml X 1.05 gml™1)HCOOH in 1 L

= 0.525 gHCOOH in1L

_ (0.525/46)

ke mol [Assuming dilute solution]

ATy 0.0405 X 46
kem  1.86 X 0.525

~ATf=iKm=i=

34. (c) NH,OH + HCl -» NH,Cl + H,0

mmole 2 2

(NH}] = 2mmole _ 1
417 60ml 30

_ pKw —pKp —logC  14—-5+1.48

= 5.24
2 2

pH

35. ()
36. (d) Atomic Number 103
37. (d) FeO + SiO, — FeSiO5
38. (a) H,0, + Mn0O; — Mn?* + 0, (unbalanced)
39. (a)
450 K
40. (b) BF; + NaH — B,Hg + NaF
(diborane)
B,H, + NMe, —>2[BH, < NMe, |

symmetrical cleavage

H
]|3 Me
et
H™ | L -
H \ vE
Me

41. (b)

Br, +5 F, — BrF#®— HBrO5 (Forms bromate)

(excess)

42. (c)
43. (d)
0 H3(i H.C
7 H_Q+ 0=C—CH,——C—CH,
» N
4 . OH
CH, H;‘i \QO@” ® cx,
H,C=C-CH,—C—CH, <
O N o HC HC
C 3 3
s % I |
< H—C,+0=C—CH,—C—CH,
@ E |
CH
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0]
/|©)L OH js formed

46. (c) Gabriel Pthalimide reaction

COOH CONH
L, =X
—_—
A
COOH CONH,,
(A) (B)
lstrong heating
o /0
( . KoH -
T ————— T
NE EtOH
\ \
[e]
©
R-C1
52 o
! _
OH
N-R — RNH,
H,0
\
o]

47. (a) Melamine:
H,N N NH.
2 Y \||/ rl
N

MNH,

Formaldehyde HCHO
Melamine formaldehyde Resin is melamine polymer

48. (a) Primary structure remains intact during denaturation of proteins
49. (b)
50. (b) Acrolein has a pungent, suffocating odour. Acrolein is used to detect presence of glycerol
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51. (2) Diamagnetic species are: N,, 0, 2~
52. (104)

3Cgr) + 4Hz(g) = C3Hg(g)

= —103.7 k] mol !

53. (22) [Pgas]0 +V.P.=4

[Pas ]|, =4 — 0.4 =36

As volume is doubled, [Py, ] = 1.8atm
New Total Pressure = 1.8 + 0.4 = 2.2 atm

54. (4)E=E° logQ

2.303RT
nF

Here, E = +0.801 V,E° = 0.008 — (—0.763)

= +0.771V
0.06
~0.801 = +0.771 — T1og 1072
>n=4%
55. (1)

(tl/Z)SOOtorr = 240sec = 4 min.
(t1/2)250torr = 4 min.
1-n

tl/z X a

As tq/, is independent of initial pressure. Hence, order is 1 st order.
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56. (0) Ay % Here, CN~being SFL will have maximum CFSE So, [Co(CN)4]3~ will be d?sp3,u =0

57. (5)

Co3* can't liberate H,.

It has d® configuration,

Number of unpaired electrons = 4
L=v4x6=492B.M.

58. (56)

1.4( Ny Vq)
mass of organic compound

%N =
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14(25%x2x2)

0.25 56

%N =

59. (1)
60. (2)

(D o
Lo =

2 charal carbons
61. (b) A = {1,2,3,4}

B = {1,2,3,4,5,6}

Here f(3) can be 2, 3, 4,5, 6

f(3) = 2, (f(1),(2)) - (1,1) = 6 cases

f(3) = 3, (f(1),£(2)) = (1,2), (2,1)

— 2% 6 =12 cases

f(3) = 4, (f(1),£(2)) - (1,3), (3,1), (2,2)

— 3 X 6 = 18 cases

f(3) = 5, (f(1),(2)) = (1.4), (4.1),(2,3), (3,2)

— 4 X 6 = 24 cases

f(3) = 6, (f(1),£(2)) - (1,5),(5,1), (2,4), (4.2), (3,3)
— 5 X 6 = 30 cases

Total number of cases = 6 + 12 + 18 + 24 + 30 = 90
62. (b)

a, B,v, 6 root of the equation
x*+x3+x2+x4+1=0

Which are 5™ roots of unity except 1.

then 0(2021 + 62021 + y2021 + 82021 —

a+B+ry+6=-1
63. (d)

Sn: |z — (3 = 2)| = 7 is acircle center C;(3,~2)
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and radius n/4

Tailz— (2 —=3i)| = % is a circle center C,(2,—3)
and radius 1/n

HereS, NT, = ¢

Both circles do not intersect each other

Case-1:C;C; >n/4+1/n

n 1
V2> —+=

4 n
thenn = 1,2,3,4

Case-2: C,C, < E—ﬂ

n? —4

=2>4V2<
V2 4n

= n has infinite solutions forn € N
64. (b) The system of equation has no solution.

3sin30 -1 1
3cos20 4 3
6 7 7

D= =0

21sin30 + 42cos20 —42 =0
sin30 + 2cos20—-2=0

Number of solution is 7 in (0,41)

1
65. () limn_,oon(l - %1)2 +an+ =0

2

1

limn_,oo 1- E(

n+ 1) N (%) (—%) (n+ 1)2 o

= o] = +an+f=0

1 1
limn_)oon——+H+---.+noc+B=0

2
1
C(=—1,B=E
8(a+PB) = —4

66. (b) f'(x) = e(#*~124"-180x431) (12 (52 — 2x + 7)(x + 3)(x — 5) + 2(x — 1))

forx € [—3,0]

%7 JEE MAINS PYQs
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=f'(x) <0

f(x) is decreasing function on [—3,0]

The absolute maximum value of the function f(x) isatx = —3

>a=-3

67. (a) y(x) = ax3 + bx? + cx + 5 is passing through (—2,0) then 8a — 4b + 2c =5
y'(x) = 3axx? + 2bx + c touches x-axis at (—2,0)

12a—4b+c=0

again, forx = 0,y'(x) = 3

c=3

Solving eq. (1), (2) & (3)a = —%,b = _%

) = —x2 3
y'(x) = 7% 2x+3

y(x) has local maximaatx = 1

27
y) =—
68. (b)
y =x+2
N
/—% 1/2.1
y=4-3x

1 1 17
A=J2 0+ 2= x2)dx+ [1 (4= 3x —x)dx = —
2

69. (a) f(x) is periodic function whose period is 2

2 2

10 T 2
f_lof(x)cos mxdx = 10 X 10f0 f(x)cos txdx

T
10

= (fol (1 —x)cos mxdx + f12 (x — 1)cos nxdx)

Using by parts

4
=T[2X—2:4
i

70. (b)
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dy

_ 2e*X—6e7*+9

dx 2+9e72X
dy _ ox__0¢"
dx 2e2X 4+ 9

If C passes through the point (0% + %)

n V2
c=———tan " —

4 3

Again C passes through the point (oc,%ezo‘)

benes = 3,228

71. (@) (x —y?)dx + y(5x + y?)dy = 0

dy _  y*-x 2 _
dx ~ y(5x+y2)’ Let y-=v

2ydy_2 y? —x
dx = “\5x+y?

dV—Z(V_X)V=kX

dx 5x+v
I dk_z(kx—x)
+X&_ 5x + kx
dk  (k*+3k+2)
Xax K+5

5+Kk d
f#dsz__x
k+1Dk+2) X

4 3 dx
f(k+1_k+2)dk__f?
4In(k+1) —3In(k+ 2) = —=Inx +Inc

(k+ 1D*
mZ —Inx+1Inc

c(y? +2x)% = (y? + x)*

72. (c) Let B(x4,%; — 2)

J(x1—4)2+(x1—2—3)2=?

Squaring on both side




18x% — 162x, +340 =0

51 10
X1=? or Xlz?

—B gy, =t
yi =175 yi=3

Option (c) will satisfy (gg)

73.(0) (=0 +B-1D?*=@+1)?

o = 48
x? = 4y
2
4 X 64
A=2], <4—Z>dx:?

74. () a(x—3) +b(y+4) +c(z—=7) =0

P 9a—b—-5c=0
"—1la—b+5c=0

After solving DR's « (1,—1,2)
Equation of plane

x—y+2z2=21

—

SL:Exb+¢xb|— g
|G +2) xb| - [¢|
|—bxb|—|¢
0—6=—6

S2:3+b+¢=0
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-

b+¢=-3

[3]% + |b|? — 2[3]|b|cos(2ACB) = [¢|?

2
cos(<ACB) = \/;

76. (C) np + npq = 24

np - npq = 128

Solving (1) and (2) :

We getp = %,q = %,n = 32.
Now,

PX=1)+PX=2)

= 32C,pg3t + 32C,p2q®°

33
=ﬁ

77. (a)

x> +oax+pB>0,VxER
D=a?—-4B<0

a? < 4P

Total cases = 6 X 6 = 36

Fav.cases=B=1,a=1

B=2a=12
B=3a=123
B=4a=123

B=5a=1234
B=6a=1234

Total favourable cases = 17

17
P(X) = %

78. ()

25 July 2022 (Morning Shift)
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v

2 solutions in (0,2m)

So, 8 solutions in [—4m, 4]

79. (a)
P
X
R
152 15
60° |_Q
15 = tan 60°
Q- an
15+ x — tan75°
AQ an
€Y)
s x=10V3
(2)

S0, PQ = 5(2v/3 +3)m

80. (d)

81. (17)
2 -1 -1

A=|1 0 —-1|=2A2=A=A"=A.
1 -1 0

vn € {1,2,...,100}
1 -1 -1
Now,B=A-I=|1 -1 -1
1 -1 -1
B? = -B
=>B3=—-B%2=B
=>B°=B

= B =B
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Also, w3k =1
So, n = common of {1,3,5, ...,99} and
{3,6,9,..,99} = 17

82. (1492)

[ [ a]~]x |1 [N] 0]

(4X6!)+(5!><0)+(—4!X3)+(3!x2)+(2!x1)+(1!x1)+(0!x0)+1=1492
2! 2!

83. (6006)
1\ 15
% 4 (1 —tx)10

t2x
WIS (1
Ty = °Cp (tZXS) >
For independent of t,
30—2r—=r=0
=>r=10

So, Maximum value of 15Cyox(1 — x) will be at x = 2

i.e. 6006
84. (38)
x?—8ax+2a=0 x?>+12bx+6b=0
p+r=2=8a q+s=-12b
pr = 2a gs = 6b
1 1 1 1
—+-—-=4 —+—-=-2
p r q s
2 2
—=4 —-—=-2
q r
(1—5 r=-—
_1 _—1
P=73 ST
Now,l l=3—i=38

a b pr gs
85. (27560)
a1=b1=1
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21115=1 apby

Z%{; (2n— 1)n2

rlfil (2n® —n?)

3 2nz(n +1)? nn+1)2n+1)
B 4 6

Putn =15

 2x225x16x16 15x 16 x 31
- 4 | 6

= 27560
86. (3)

T

1
2

[k-n+ 142+ +n]

QT -

ND at =, x,,~
4 2
87. (5) LHS

. (n+ 1)kt
iMoo 57—
n+ 1)kt n(n+1
(+H™ [nzk N %]

= lim
N Tkt




Ke-

(n + 1)k-1.p? k+(1+%)
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2

= lim
n-oo nk+1

1
i (102 10 250)

1
= limn—mo W(lk + Zk + -+ nk) =

LHS = RHS

k+1 33 !
= - = —_
2 k+1

= (2k+ 1)(k+ 1) = 66
= (k—5)(2k+ 13) =0

13
:k=50r—7

88. (2)2p+f—1=0

2—pf—4p=0
2=p(f+4)

2
PofF+s
2p=1—-f
e
f+4
f2+3f=0
f=0o0r-3

2

Hyperbola 3x2 —y2 =3,x2 - L =1

3
y = mx ++/m? — 3

It passes (1,0)

o=m++m?2-3

m tends co

1

k+1

¥'d JEE MAINS PYQs
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It passes (1,3)

89. (10)x? = 22 (y - )

75 5

equation of tangent at (g g)

6
8 _64(Y"5 3\ a3y gy=—
X'5_15<2 5>3X 4y =0

equation of family of circle is

<x—§)2+< —§)2+7\(3X—4y)=0

It touches y axis so f2 = ¢

16 12
x2+y2+x<3l—?)+y(—47\—?)+4=0

12\?
(47\+T) ,

d1+d2:10

90. (3) DR's of line of shortest distance

i 7 k
0 1 1
2 2 1

=—1+4+2)-2k

. . _ 2
angle between line and plane is cos™! f; =a

2 5
cosa = —,SIina = ——
27 3v3

DR's normal to plane (1,—-1,-1)




Ke-

) —a—2+2 5
sina =

Vitd+1vaZ+1+1| 33

V3|a|] = 5ya? + 2
3a® = 25a2 + 50

No value of (a)
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