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1. (a) Total Energy in SHM, E :% mw? A% = 25

k+U=E

1 1
k= EmoozA2 (1 - Z)

3

k=25x>=1875]
4
—R=1("

2. @Vv=IR=1(%)

A - 2A
[ - 2]
[ =AneV 4

I
Vi o< —
d7A

3. (d) At highest point -

V3u

0=—
ucos 2

6 =30

_ 2usin 0 _u

g
4. (a)

Cp
Y = —, Independent on T
CV

5. (d) In semiconductors,

T T,n, in Conduction Band increases

TR

6. (d)fo === =500 Hz
4

fm = ﬁ = 2 Hz

Upper side Band, USB = f. + f;,
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USB = 502HZ

LSB = f, — fy,

Lower side Band, LSE = 498 Hy

7. (d) After A, 1 = ‘70

After C, 1 = 0 cos245° =
2 4

After B, 1 = 2 cos245° =1
4 8

8. (d) FBD of Sphere =

Fsm30

Fcos30 Mg

N = Mg + Fsin 30°
N =700 + 200sin 30°
N =800N

9. (b)V1=V2
1000><4 52 R3
3T[I‘ —31‘[

R =10r
E:Ul_UZ

= 1000(T x 4mr?) — T X 4mR?
E = 4nT(1000 X r? — 100r?)

22
E=4><7><0.07><900>< 107
E=792x107%]
10. (c) W = Area of PV Graph

1
W= —5x [50 + 10] X 103 x 150 x 10~

W=—-45]

Q=AU+W
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0=AU-45
=AU=45]
11. (a)

12. (d) Rest mass of neutron is greater than proton.
13. (a) In Conductor, A portion of the Gravitational Potential Energy goes into generating eddy current.
14. (b) R, X}, X¢ have same unit i.e. ohm

R ohm . .
- — Dimensionless
JXLXC ohm

15. (d)

@v
e

Change in momentum,

NN~ —

|Ap| = 2mV

Average force,

|Ap|
Foe =N
2mV
Favg = 100 (T)
200mV
avg = t

6% 1073* x 3 x 108

15 x 103 = 101° x :

A=12x10"13m
A =0.0012 A°
Corresponds to Gamma rays

17. (a)




Ke-

jo]

Vi, = %Q — Constant

kQ 1
= — X —
r

out
r

<—>

r—>

18. (b) W = MB(cos 0, — cos0,)
W = MB(cos 0° — cos 180°)

W = 2MB

W=2x5x04

W=4]

19. (4800) Given

d g
(5=t

d 3

R 4
—3R—3x6400
T4 4

d = 4800 km

20. (a) Magnetic field in the Solenoid,

B = pop,nl

Magnetic flux, ¢ = N(BA)

(I) = N(IJ'O lJ-rn/A)
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400
41t X 107 = 400 <4n x 1077, X o7 0.4 x 2 X 10—4)
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1
— = Xx8x1072

40

1005
M =320~ 16
21. 5)V ==

n — refractive index

C

= —_—= 5
0.2c

n

n 5

& 25

=] o

22. (10) On Rolling,

1 1
KE = =MV? + —1w?

2 2
2
KE = %MVZ + %@ MRZ) (%)
KE = - MV? = 7 x 10-3
10
V2 =107
V=10"1m/s
V=10cm/s

23. (7) Acceleration is constant,
vZ =u? + 2as
vZ =224 2(b)(6)

v? =28

Ltz = L« 500 x 28
2V T

KE = 7 K]
24. (20) T = 21 /kﬂ
eq
m
T=2m |[—

2k
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0.49

T=2
Tl2x2

0.7

T=2nX—=0.71
2

in 14msec, =~ = 20
0.7T

25. (242)

Current is in phase with EMF. Hence, Circuit is at Resonance.

Vims 220
fms =R T 20
s = 11 A
Io = V2l s = V242 A
26. (3)
T= b_1 h

“vTa
Drift = uT

750 M 1h
- — X —
1000 R
u =3 km/hr

750 m
D ’,// —>u
A

27. (27)
1 _ (1 1)
A \12 32
A 9

17 8R

1 _ (1 1)
A, 1z 22
A 4

27 3R
A 27
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1 r
I ‘V\
' AN
I
A
50
(1
E r E r
]
“"W
50
(1)
r
Teq =§,req =2r
r/E E
Eeq =§(;+;)=E,Eeq = 2E
L = E I ag 2E
1_5+%'2 2r+5

._
e
I
—_
N

2
r =50
29. (640)
C
B
D
E
0 A
G F

- -

E LA ¢rop = PBottom = Priont = PBack = 0
for 0CDG,x = 0,E = 0,¢ = 0

for ABEF,x = 0.2 m

E = 4000 x (0.2)2

E =160 V/m

¢ = E(a?) = 160 V/m x (0.2)2 m?
b=64V—m

d =640V —cm
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30. (60) Y = =

F=YA (AL)
- L

L

F = yA(aAT)
Mg = YA(aAT)

Mx10=2x10"1%x3%x107°x2x 1075 x 50

M = 60 kg
31. (a)
32. (a)
Hz/Pd (CH3C02)
C2H504 C5H5N
33. (¢)

Phenol will give sooty flame while burning (aromatic compound)

OH OH
B[g .
In law polarity solvent -
(CHCls)
Br
(Major)
34. (d)

CuSO, + KI——> Cuzlo + Ih + Ka804
While Violet

t
pp Naz25:203

Hypo sol™.

NazS40¢ + Nal

"M " Electrolysis & liquation is method of purification where as hydraulic washing, leading, froth flotation are method
of can conbration.

35. (b)
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Br
\\CHa
H & CH/H Br (|: C& (i) AIC. KOH
_—
H \H & A
H
(ii)NaNH:
H H
Neticor? . Ph—C=C—CHs
Ph/ \CHa Lindlar
(cis) Catalyst
(syn addition)
36. (b)

CH:—CH—CHO

P% CH}—CH—CHH CI—Is—ﬁJ}TD—H

0
—~

1, 4 Conjugation

addition
) OH o—
CH—CH=C—§ Tautomerism ‘ - v
’ = (H;—(C—C—H €<—— CH;:—C=C—H
C CH—CN CH—CN
HO *

CH H—CHO
(product B)

CH>—COOH
Carboxylic acid will give CO, gas with NaHCO5 solutions

37. (3) Methods involved in concentration of one are
(i) Hydraulic Washing

(ii) Froth Flotation

(iii) Magnetic Separation

(iv) Leaching

38. (d) From protein, only «<-Amino acid is possible
39. (¢)

Na = 4f45 d%6 s?
Nat? = 4f45d°%6s°

40. (d)
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XeF, Sq.planar
SF,  seesaw
NHF  Tetrahedral

BrF;  Bent'T’ shaped.

41. (a)
H,0
ClO + NO, — CI0.NO, — HOCI + HNO4
x) ¥ @ 3
42. (¢)
43. (a)

CoCl, + H,0 ——[Co(H,0), " —<H*_5[CoCl,]*
Pink Blue Tetrahderal

44. (a)

+1 -1
2Na0Cl + H,0, — 2NaCl + H,0 + 0,

H, 0, acts as reducing agent.

45. (a) Non polar end will be towards non polar solvent

46. (b)
Cl Cl Cl
Cl
> >
Cl
Cl
mp—>> 323 K 256 K 249K

47. (d) Leaser is charge on canter atom more will be the basicity.

48. (c) Alitame has 2000 has times more sweetner as compare to cane sugar.
49. (d) Brine soln gives H, /OH~at cathode &Cl, at anode.

50. (a)

AH = }\He+

1 1 1 1
o (0 (5= 57) = R x @ (7 )

(2-2%)- G-

1 1_1 1
nf n%_l 4

n; = 1:n, = 2 for H-atom
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51. (4) Hypophosphoric acid is H,P,04 oxidation state of P is +4.
52. (610)

% Cl, —> (Il aq.

72 BE AHayq. Of Clig

Clly ——> leg)

AH,, . Of Clg,

1
AHy =5 X BE + AHeg + AHpyq

1
= = x 240 + (—350) + (—380)

2
= 120 — 350 — 380
= —610
53. (6)
AG® = —RT#nK
—nFE° o = —RT X 2.303(log; K)

Net reaction — Pd?* (aq.) + 4Cl~(aq.) = PdCl5™ (aq.)
Ecen = Ecamoa — E° anode

Eeen = 0.83 — 0.65

From equation (1)

Alson =2

logK=6
54. (44)
44gm of CO, contains 12 g carbon.
0.792gm of CO, contains 0'712;12 g of carbon

% of carb 0216 100

= X
0 OI caroon 0.492

= 43.9% = 44%
55. (4)

Zn + 2HCl — ZnCl; + H,

No. of moles of Zn = %z = No. of moles of H,

No. of H, liberated = 0.176 x 22.7Lt.
=3.99 L = 4Lt.

56. (2520)
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K,y Ear1 1
()= 515 -
K,/ RIT, T,

L (0.05)_ Ea [ 1 1 ]
°8 \0.03) T 23x831200 300

070 — 0.48] — Ea [300—200
[0- ' ]_2.3><8.3 300 x 200

022 = Ea [1]
=TT 2.3%x8.31600

Ea = 0.22 X 2.3 X 8.3 X 600
=2519.88]
~ 2520

57. (1)

Ke=1x10%3

1
SO,(g) +502 =503(g)

-1
An:7 Kp = 2 x 1012
KPp = K(RT)A"® P =1atm

2 x 102 = KC(0.082 x 300)~Y2 T = 27°C
Ke=1x10%3

58. (555)

Number of moles of gas X = % = 0.03

Number of moles of gas Y = %5 = 0.01

Total number of moles = 0.03 + 0.01 = 0.04 mole

Partial pressure of gas X = Mole fraction x Total pressure

_ 208 X 740 = 555
~0.04 B
59. (3)
o) NH;
NH>
+Br,+NaOH — =

Hoffmann

bm‘_"ﬁde (Aromatic
(@ degration rxn amine)

(b) (2) In Gabriel phthalimide synthesis chloro-benzene is poor substrok for Sy, Hence reaction will not observed.
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Oz NH;
H»
Pd/C

(Aromatic
(©) amine)
NHCOCH; NH;
Dil. H,S0,
A
(Aromatic
(d) amine)
60. (62250)
1 = CRT
25¢g
100Pa M, 60g3l =P 200k
105 ~ 250/1000 = Kmol
M, = 62250

2 2
61. (c) Normal to the ellipse > + 3 = 1 at point (acos 8, bsin 8) is

ax by 2 2
-2 —a2—p
cos® sinB

Its distance from origin is

ja? — b?|

Bl VaZsec2 0 + b2cosec? 0

ja? - b?|

d=
J/a% + b2 + 2ab + (atan ® — bcot 6)2

|(a—b)(a+b)|
/a% + b2 + 2ab + (atan 6 — btan )2

|(a—Db)(a+b)|
dmax = athb = |a—Db]|
dmax =1
|2—b|=1

2-b=1["b < 2]

b=1

~ |G

s b2 1
Eccentr|C|ty—\[1—;_\/1_2_
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V3
2

62. (17)

f(x)+f"@dt=\/x+1,xz3

3

Differentiate both side w.r.t. x

f(x) 1
flx) +—=
X 2Vx+1
Above eqn. is linear differential equation
1
L. = e x8% = elnx — y
Solution is
f(x) - x = [ ————dx+C
X) - X= X
2vx+1
fx) 1f<X+1 1 )d +C
X)'X=¢ = X
27 \Wx+1 x+1
£(x) 1f(v T )d +C
X) X=72 X o X
2 Vx+1

f(x)-x=%[§(x+1)3/2—2\/x+ 1]+C

v f(c) =2

than

23—1[2><8 2><2]+c
~ 213

6—1F6 a4l +¢C
2103
6—2+C

3

C_16

3

112 16
f(X)'XZE[g(X+1)3/2—2VX+ 1]+?
Putx =8

f(8)-8 1[2 27 -2 3]+16
8==[zx27-2x —
® 213 3

1 16
f(8) -8 = 5[12] +




i
16

f(8) - 8=6+—=—
€) t5 =3

12£(8) = 17

63. (c) C1:|z| = 4 thenzz = 16

X2 Y2
+——=16

2 2
(o) (3)
2 2

X
+ 2 =1

&

(Ellipse)

:Cz:
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yZ

o]

X

3

16
7

+ =1

|G

N
@]

\

64. (¢)

65. (b) Total length of wire = 20 m

2
area of square (A;) = (%)

2
area of circle (A) =m (j—;)

N X2+y2=
XN
y

Curve C; and C, intersect at 4 point.

>
P
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8 4mn
"' ’€1+‘£2 =20 then
de,
1437 =0
de,

af,
ds _{’1+6{’2 df;
d¢; 4  4m de;

4 64,
T4 4m
_mfy 6
e, 1
66. (a)
AN

(x',y") point lies on line y = x — 1 have distance 4 unit from (3,2).

4
X' =—+3 =2v2+3
V2

4
= —+2=2V2+2
e

Slope of line AB is-1.
ie.=tan® = —1then sin® = —,cosf = — —
lL.e.=tan0 = ensin® = —,cos0 = 7
for point A and B
+\/§(_1)+(2\/§+3)
X== —
V2
1
V2

for point A we take +ve sign

y=i\/§( )+(2\/§+2)
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(X2,¥2) = V2 + 2, 2V2 + 3)

for point B we take -ve sign

(x,y1) = (V2 + 4,22+ 1)

MN =[x, — x4]| =2
AM+BN=2V2+3+2V2+1=4+4/2

area of trapezium = § X 2 X (4 +4V2)

= 4(1+2)

3Co+ 6C,
2C3+3C+%Cy+ 5Cy+ 9C,

67. (b) Probability =

10 + 15
+3+6+10+15

1
5
7

68. (a) equation of parabola which have focus (— % 0) and directrix y = —% is

1\2 1
(x+3) =(+3)
y=1x)=&*+x)
“S= {X € Ritan™? ((\/ﬁ) +sin T (Jf(x) + 1) = g)}

L

tan~ 1 ({/f(x)) + sin T (Jf() + 1) = §
f(x) = 0&/f(x) + 1 can not greater then 1, so f(x) must be 0
e f(x) =0

>x2+x=0

xx+1)=0

x=0,x=-1

S contain 2 element.

69. (b)
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E+b+¢ =[@+b—-¢,b-¢=0

E+b+¢2=|3+b—¢?
B2+ |b>+ |2 +23-b+2b-¢
=312+ b|2+|8%+23-b—2b-

23-b+2b-¢+23-¢=23-b—2

l

i-b+3-¢=3-b—-3-¢

- ¢ = 0 (B is incorrect )

|3 + A¢|? = |3|?

312 + A2|¢)2 + 243 - ¢ = [3)2
=2A%c2>0

QJl

True VA € R (A is correct)

n .
7  (2+3sinx)

31 Jan 2023 (Morning Shift)

s (1 + tan? %) (1 + tan? %) dx

=2(2
3 2tan§x2

" sec? % (1 + tan? %)

L
=2fE
3

dx

X
4tan7
Let, tang = t then sec? 2 X %dx =dt

1+ t?
dt

I
)
=
(s
+
I

T1—cosx
_3fn— fZ

3 1+ cosx T sin?x

2

70. (d) fg sinx(1+cosx)

n 2 T3
=f112 . B X nz— X

3 sinx + sinxcosx 3 1+ cosx
=l +1
L % 2dx —Zf% (1+tan )dx
1773 sinx(1+cosx) "3

1—tan2>
Ztan%x 1+—)2(
1+tan2§

¥'d JEE MAINS PYQs
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=3-3

I, = 3[cosecx — cotx]

wlan|a

1
11+IZ :ln\/§+§+3_\/§
10
=?+ln\/§—\/§
71. (d) Let by =< —2,0,1 > 3; = (5,A, —A)

b, =<1,1,—1>3, = (-1,1,4)

_>

i
-2
1

Normal vector of both line is Bl X Bz =

_ O
[N

i(—1) —j(@) + k(-2)
b, xb, =< —-1,—-1,-2 >
4, —a,=<61—-1,-1—4>

@,-31)x(byxby)

Shortest distance d = =
|byxby|

<6,A—1,-2A—-4>%x<—-1,-1,-2>
26 =

V2 + (12 + (2)2
12=|-6—-A+1+271+8|
A+3] =12
A=9,-15
A=9(-1=0)

(o, B,y) lies on line L then

a—5_B—9_y+9_K
-2 0 1

a=5-2KB=9Ky=-9+K
a+2y,=5-2K—184+2K=—-13 # 24
Therefore a + 2y = 24 is not possible.

72. ()

X+y+z=26

ax+By+7z=3

Xx+2y+3z=14

equation (3) - equation (1)

y+2z=28

y=8-—12z
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From (a) x = -2 +z

Value of x and y put in equation (2)

a(=2+2z2)+BB—2z)+7z=3

—2a+az+8B3—2Bz+7z=3

(a=2B+7)z=20—8B+3

if a — 2B + 7 # 0 then system has unique solution

if (a—2B+ 7 =0)and 2a — 8B + 3 # 0 then system has no solution

if (a—2B+7=0)and 2a — 88 + 3 = 0 then system has infinite solution

73. (c)
L
f(x) = T+ 2 X =€ [2,6]
[ 2
T2 X € [2,3)
3
X € [3,4)
fo) = {1
112 X € [4,5)
5
m X € [5,6)

wf(x)islinx € [2,6)

2__.
2 \o\ﬂ\v
5 | \’
37

! I I i !
0 2 3 4 5 6

74. (b) (, b) R (c, d)  ad(b — ¢) = be(a — d)
For reflexive

(a,b)R (a b)

= ab(b — a) # ba(a — b)

R is not reflexive

For symmetric:




Ke-

(a,b)R(c,d) = ad(b—c) =bc(a—d)
then we check

(c,d) R(a,b) = cb(d —a) = ad(c —b)
= cb(a—d) =ad(b—-rc)

R is symmetric:

For transitive:

+ (2,3)R(3,2) and (3,2)R(5,30)

But (2,3) is not related to (5,30)

R is not transitive.

75. (b)
76. (a) Four term of G.P. ri 2

3,;,ar,ar3
a a 2
—+—-+ar+ar’° =126

3 r

a a 3
—3--ar-ar = 1296
r’r

a* =1296

a==6

6 6 3
—3+—+6r+6r =126
r r

1 3 1
(r+—)+r +—3=21
r r
1 1,3 1
(r+—)+<r+—) —3<r+—)=21
r r r
Letr+1=t
r
t3—2t=21
=>t=3
1
r+—-=3
r

r’2—3r+1=0

_3+V9—4
B 2

EXE
-2

r

r
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Sum of common ratio = 2+ 5+ 35 1.2 4 5 35
4 4 2 4 4 2
=7
77. (c)
1 0 0
A=10 4 -1
0 12 -3
1 0 0711 O 0 1 0 0
A2=10 4 -1flo 4 -1|=|0 4 -1
0 12 -3110 12 -3 0 12 -3

A=A"=A..=A

(A+I)11 — 11C0 All 4 11C1 A0 4 11C2 A9 + ... 11C111
== (11¢Cy + ¢y + 1Cy + - 11C A +1

=01 -1DA+I

=2047 A+1

Sum of diagonal element = 2047(1+ 4 —3) + 3

= 4097

78. (b)

JxZ —4x+3++x2 =9 =/4x2 = 14x + 6

JE=3)E- 1D +/x—-3)(x+3) = /4x2 - 12x - 2x +6
=>Vx—3(Wx—1+Vx+3) =/4x(x—3) — 2(x— 3)
=>Vx—3(Wx—14+Vx+3)=,(4x—-2)(x—3)
=>Vx—3Wx—1+Vx+3-2@2x-1))=0
Vx=3=0o0rvVx—1+Vvx+3—,/22x—-1)=0
x=30r\/x—1+\/x+3=\/2(2x—1)
X—=14+x+3+2/x—-1Dx+3)=4x—2
=>2/x—1Dx+3)=2x—-4

= (x—1)(x+3) = (x—2)2

=>x?+2x—3=x%*+4—14x
>6x=7

7
X = 3 ( not possible )
Number of real root = 1

79. (¢)

si ‘10(+cos‘14 t 77 00<a<13
in~t— ——tan"'—=0,
17 5 36
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77
1 —1_:t —1__t —1_
sin 17 an 36 an 2
77 _3
= tan~1[ 30__%
[ 773
36 48 8
- () ()
sin an Iz sin 17
(X'_
17 17
a=38

sin~1(sin 8) + cos™1(cos 8)

=3n—8+8—-2m
=T
80. (d)

a€ (0,1),B =loge(l—a)

x? %3 X0

Pn(X) :X+?+?+”'..+?,XE (0,1)

f“‘ts"—1+1dt

0 1—-t

al_tSO a1
- dt+f —dt
[

—fa (1+t+t2+-..t*)dt — [In(1 — 9]¢
0

t2 3 tso“
—|lt+—+—+-..—| —In(1-—
[ + > + 3 + 0 i n( a)
o® o 50
—[a+7+?+---..+ﬁ —In(1 - )
—P5o(a) —In(1 — @)
—(B + Pso(a))
81. (2)
g 30-r 2 4
e ) ()
60—11r
— 30Cr2rX 3
60 —11r
3
11r > 60
S 60
T

r =

T, = 39C42%x~2 then
B= 3%, x2°€N
a=2
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82. (72)

Cx+ Xl x x=0
00 =—; ‘{0 x<0
_(x2 x>0

g(x)—{x x<0

Fog(x) = f{g(x)} = {g(oX) ggg i 8

2 > 0
o5 ={y Y20

given linesare 2y —x =15andy =0

(3.9)
0,—
2

(~15.0)

Area = [

3 (x+15

g2 1B
0 x)dx+2x2x15

x2 15x x3]° 225

PR e

_9+45 +225
) 4
Area =72

83. (710) 4-digit number which are less then 2800 are 1000 - 2799

Number which are divisible by 3

2799 = 1002 + (n — 1)3
n = 600

Number which are divisible by 11 in 1000 - 2799
= ( Number which are divisible by 11 in 1 — 2799)

(Number which are divisible by 11 in 1 - 999)
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[2799] [999]

=254 -90

=164

Number which are divisible by 33 in 1000 - 2799

= ( Number which are divisible by 33 in 1 — 2799) — ( Number which are divisible by 33 in 1 - 999)

[2799] [999]

=84 —-30=54
total number = n(c) + n(11) — n(33)

=600+ 164 — 54 =710

84. (5)
i | i | di=x-5| (fd)? | fid;
2 3 -3 27 -9
3 6 -2 24 -12
4 16 | -1 16 -16
5 o 0 0 0
6 9 1 9 9
7 5 2 20 10
8 6 3 54 18
2
o2 = ¥ fidf <Z fidi>
2 fi % fi

IELTINN

T 45+« B

= 150 = 135 + 3a

= 3a =15

>a=>5

85. (9)
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_(L1,2)-(2,-1,1)

0
oS 6
2-1+2 1
N 6 2
e_‘l'[

3

then= — o = =
2 3

(tan? 0)(cot? a) = (V3)? x (/3)2 =9

86. (2997)
87. (36)

|@ % b|* = &’ [b[* = @ b)*
48 =14 % 6 — (3 b)?
(@-b)? =84 — 48

@-b)?2 =36

88. (180)

PointonlineLis (2A+1,-A—1,A+3)

If above point is intersection point of line L and plane then
220+ 1)+ (-A—1)+ 3 +3) =16

A=1

Point P = (3,-2,4)

Drof QR =< 2\, -, A+ 6 >

DrofL=<2,-11>

AA+A+A+6=0
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=—1
Q=(-102)
P(By—za 4)

Q(-1,0,2) Bils=l =)
QR = 21 —j— 5k
QP = 41— 2j + 2k
N F U N
QRxQP =2 1 _g|=-121—24j

4 -2 2

1
a=§><\/14-4+576

2= =1
o 2 80

a? =180

89. (8)

Given that

as = 2a,

a; +4d=2(a; +6d)
a;+8d=0

a; +10d =18

a,=—-72,d=9
a18=al+17d=—72+153=81
a10=al+9d=9

12 (\/311 —+/3d10 | V312 — Va1 yaig — Va17>
5 + 5 o
v aig —+/d10
=12 <T>

_12x(9-3)
= 5 =

8

90. (9)
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599 — 54595

= 625(5%)1°

= 625(3125)1°
=625(3124 + 1)¥°
=625(11A+ 1)

= 111 X 625 + 625
=11AX 625+ 616 +9
=11xk+9
Remainder =9
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