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1. (¢)F« LI,

Fi 1
F,y 4
2. (c)
T Ty-T
3. (b)n=1—ﬁ=%

Efficiently of Carnot's engine will be highest at —273° = 0 K

4. (c) Electric field inside material of conductor is zero
5. (d)

20
120

—— 1.6C2 240 | —e
V' \A—ANAN—

15
Vay = i 3.75 kmhr™!

Ans. (d)

7. (b)Z =/R% + (X, — X¢)?

Z = /(100)2 + (200 — 100)2
Z = 100v20Q

Vims _ 200v2

I = s _ =
rms 7 100\/7

5

1
8. (d)IEF=5Xm

_ - 2
40m w/m

9. (a)




Ke-

ANONONNANNNN

<

30° T 30°

A T cos 30°

T sin 30°

[ 13ke

F = Tsin 30°

V3 g = Tcos 30°

F
tan30° = —
\/§g
1 _ F
V3 V3g
F=10N
= =10x2
sin 30°

T=10x2=20N

10. (c)
11. (d) KE = 2

V= om
h 2
1
2 2m
Vi
—=(15)?%=-=
7= (1)
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5

12. (b) Average Kkinetic energy per molecule = EKT

Ratio = =
1
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13. (c) dtan 60° = 23

d=2cm
_ Hol) . o
B_B(an sin 60

_3><2><10—7><2X\/§
© 2x1072 2

B=3V3x105T

14. (d) Use work energy theorem

AKE = wg
1

—mv? — 0 = —[us — u;]

2

1 5 [GMm (GMm)]
™= R 2R

1 2_GMm GMm

2™ TR TR
_GMm(Z—l)

"R 2

1, GMm

2™ TR

Vo GM

~JR

V = /gR(GM = gR?)

15. (a) Torque=N —m

I m
B gsec2

kgm
" sec?

. N-m

Energy Density = = =

I m 1
N gsec2 m?2

Pressure F

Pressure gradient =

length T A- length

= kgm™2?sec™?

Impulse = AP = kgm — s~ !
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16. (a) Nuclear density is independent of A

_ e
17. (@) Y = o

YAA?
F=

?

(AA?) _ (AAf)
t )\ ¢/,
A, A, 4

we, 1 y 2
02  24x24° 1

(M%), = 6.9 X 1072 mm
18. (c) 6; = &, [For no deviation]
6(1.54—1) = A(1.72 - 1)

A—18—45°
=g =4

19. (b) 20 x 1073 x%x 100 =10V

V=06ms"?!

20. (@) w = \/%
w; (my 1
w; [my, |2

21. (54)
a=—lkg= -3

v=u+at

v=18—-3%x2=12ms !

KE = Zmw? +2(2) ()

2

KE—3
—4mv

2

KE=3x18=54]

X

22. ()2 =%

X
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23. (125) a = w?r

(28 X 211)2 8
=(———] XL
a 60

1936x18 1936
4= 725 125 ™8

-2

x =125

24. (300)

A1

N 2

dN
a = _(Al + }\Z)N

Aeq = Al +Az

1 1 1 11

tyz 300 30 300

300
tl/Z = (F) sec

Ans: (300)
25. (313)

41° -5 R-0
95°—5° 100—0

R = 40°C
R=313K
26. (1584)

Emax = NABw

360 X 2T

=100x14%x107%2 x3 x
60
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= 1584V

Ans: (1584)

27. (4) ;mvv? = pt

_ |2p
[dx = /Ef\/fdt
/2 4

X = Ep[t3/2]0

1
X:§X16\/E

<=4
28. (12) ot = -8 X3 +2X6
=-12

(I) _ Uinside
¢ =
ne €

ginside = —12¢,
29. (3) I = 4Iycos? 2

2

2 ="xa

T
11 = 410COSZZ = 210

T
12 = 4’10C052? = IO

I +1
172 _ 4

Iy

30. (88) 4v? = 50 — x?

V=%\/50—X2
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x = (88)

31. (a)

HN | Cl

’ \co/ (90°)
|\

H:N

32. (c) Acidic strength < (=M, —H, —I)

HsN

1
x (+M TH, +1)
OH
NO»
-M
(+M) M) (+H)
PKa « strength

A order of acidic strength:c >a>d >Db
Orderof PKa:c<a<d<b

33. (d) Mixture of CaF,&Na3AlF decreasing the M.P. of Al,05.

In electrolytic definning, pure metal is always deposited at the cathode

34. (b) A. CHCl; + C4HsNH, — Distillation (1)

B. C¢Hy4 + C5Hy, — fractional distillation (1V)

C. C¢Hs;NH, — H,0 — Steam distillation (1)

D. Organic compound in H,0 — Differential extraction (I1)
35. (b)

Co(NH;), SO, } Br+AgNO, — AgBrl

0.01mol excess 0.01mol

Co(NH, ), 1311804 +BaCl, - BaSO,

0.02mol EXCESS 0.01mol

36. (b)
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Cl Cl Cl Cl
NO; OMe

Cl
(-M) (+M) (-1
B>D>C>A
37. (d)
38. (d) Due to strong hydrogen bonding present in boric acid, boric acid present in solid form.
39. (¢)
40. (b)

Nessler's reagent
K,Hgl, + KOH

41. (b)
42. (b) Max e~that can be accommodated in shell = 2n?

(n=4)
2(4)? =32
43. (d)

Atnode Y, =0

2——=0
do

ro = 23y
44. (c)

CHs CH;3 CH; CH; CH;
@ Fe/HCI @ B (8s.) @ HNO, HsPo2

Br Br Br Br Br Br

NOz NH) NHZ N:C]
45. (a)
Complex Hyloridisation
(A) Ni(CO), sp®

(B) [CU(NH3)4]+2 dsz
© [Fe(NH3)6]+2 d25p3
(D) [Fe(H20)6]+2 Sp3 d?

46. (c)

¥'d JEE MAINS PYQs
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47. (b) Due to smaller size, Be*2. will show more polarising power, hence, Be will have maximum covalent character
& most soluble in organic solvent.
48. (b)

2KMnO, + 101~ 4+ 16H* — 2Mn*? + 8H,0 + 51,
neutral/faintly alkaline sol ™.
2MnOj + 17 + H,0 — 2MnO, + 20H™ + 103

49. (c) H,0 > H, S > H,Se > H,Te

50. (d) Clean water have BOD value less than 5ppm while highly polluted water have. BOD value of 17ppm or
more.

51. (3)

52. (150)

q=0

AU =W = nCvAT

=1x 20 x [T, — 300] = —3000
=T, —300 =-150

=T, =150K

53. (6)
54. (243)

38 1000

=—x
M=38" 62

AT—267><18><38><1000
= 798" 62

AT; = 30.05
F.P.=273-30=243K
55. (150)

VolumeStrength
11.35

Molarity =

Strength (g/ lit) = Molarity x mol. Wt

=135 X 34 == 150gm/lit

56. (275)
X+y*? oy +xt?

EC Cell = E° Cathode —E° Anode




Ke-

E° Cell = 0.36 — (—2.36) = 2.72 V

0.06  x*?
ECell =2.72— Tlogy?

B _ 972 0.06l 0.001
Cell = 4 ) 0g 0.01

=2.72+0.03=275V
=275%x1072V
57. (1350)

o _ 2303 100
~ 520 8740
2303

K=——x04
540

. _2303x540 100
0= 5303x04 810

tgo = 1350

58. (3)

30 Jan 2023 (Evening Shift)

The yield of SO5 at equilibrium will be due to:

B. Increasing pressure
C. Adding more SO,
D. Adding more 0,
59. (4)

Z XM
" Ny x a3

4o ZX 72
T 6x 1023 x 125 x 1024

Z=4166=14
60. (16)
Slope = %
log x
" } Log k

%7 JEE MAINS PYQs
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Slope =tan45° =1
logK = 0.6020 = log 4

K=4
e
m
X
—=14(04)1=16x 1071
m
61. (b)
cos o = cos 60 cos 3 = cos 45
’ 1 1
= — m=—
2 vz

12+m?+n2=1 n?=1-

B w
el

11,5, 1
= -4 = = = —
g T2Th =3

. . . 1, 1. 1p
Direction of v is S+ %) + Ek
Equation of plane through (v2,—1,1) & Normla to ¥ is % (x—+2) + % (y+1)+ % (z—1)=0
It passes through (a, b, c)

@—V2)+V2(b+1)+(c-1)=0
sa+V2b+c=vV2—-V2+1
sa+V2b+c=1

62. (b) If log, b,log. a,log, c = G.P.
(log.a)? = log, b X logy, c
(logca)? =log, c

= (logc a)z =

log.a
= (log,a)3 =1
= log,a=1
a=c
Ifa3b3¢c3 > AP
2b3 =ad+¢3
Ifa=c
=>a=b=c

For AP
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a+4a+aD a—8a+a

3 10
A=2a
2001 —3a
So0=— 2><2a+(20—1)(—)]
21 5
_ 10 '4 57a]
= i a 5
r 37a
444 % 5
=>a =
37 x 10
=a=6

abc=6Xx6Xx6=216

63. (c) a; = 1,ay,as, ....a, be consecative natural numbers.

1

1 1
tan~1! (—) +tan~ ! (—) + ... +tan7? (—
1+ a;a, 1+ ajsaz 1+ aj92132022

1
> Ty =t -1<—)
k=R T KK+ D

[ K+1-K
= tan (1 KK+ 1))
=tan"!(K+ 1) —tan! K
T, =tan"12 —tan"11

T, =tan" '3 —tan™12

T; =tan 14 —tan™13

T2021 == tan_1(2022) - tan_1(2021)
On adding

2T, = tan"1(2022) — tan"1(a)
2021

T
Z T, = tan~1(2022) — 7
n=1

64. ()

)
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(@+Db) X @xDb)) x @—b)—= 81— 40§ — 24k

> @x@xb)+bx @xb))xE—-b)

= (@-b)3— @-3)b+ (b-b)a— (b-3)b) x @—Db)
=>0-@-b)@xb)—a%(bx3) +0—-b*@xDb)— (@ b)bx3 =8 — 40§ — 24k
= (a? — b?)(@ x b) = 81 — 40j — 24k

(2 +4+9)—(1+22+4)@xb)

8(@ x b) = 8(1— 5] — 3k)

i ] k )
A 2 —3|=1-5]-3k
1 -2 2

(4 — 30) —j(2A + 3) + k(=A% — 2) =i — 5§ — 3k

= 4-31=121+3=5 —A2-2=-3

3A=3A%=1

A=1Aa=1

MA@ +b)x @—b)| = |@+b) x @—b)?

= |—3axb+bx3?=|2@xDb)|? = 4(1 + 25+ 9) = 140

65. (@) x> —px +2p =0

Roots are rational

D = A perfect square

5 5
p*—4@yp
p? — 5p = A perfect square
forp =0,p = 5,p = 9 the D is a perfect square
~ maximum integral of pis 9.
q=9
{(xy);0<y<(x—-9)%0<x<09}

N

\ﬂ

o (9,0

Area = [ (x — 9)2dx

(x— 9)3]3
=
3 0

(0-9)°
3

=0
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9x9x%x9
3

=

=243
66. (d)
LHL
ldi_r)r})g(h(—S)) >0
(lsi_r)r(l)g(—Z +1)
=>g(-1)=1
RHL

limg(h(8))
’lsl_rgg(Z Xx0—-1)
limg(—1)
limgth(x—1)=1
X—1

67. (a) Leta; =na,=n+laz=n+2

n+(n+1)+(Mm+2)+--..n+99
100

X =

100n+1OOX99 99
= 2 =n+-—=
100 2

Mean deviation about the mean

1 _

mZb(i_xl

_ 1 (99+97+95+ +97+99)
100\2 2 ' 2 22

=,L(ﬁ+2+§+--......50terms)
100 \ 2 2 2

. 2 ><1>< 502_50><50_25
100~ 2 (G0)" = 100

It is 25 irrespective of the value of

~neN
=>S=N
1 -1 1
68.c)[2 2 «of=0
3 -1 4

18+ 0a)+1(8-30)+1(-2—6) =0




lx (GP 30 Jan 2023 (Evening Shift) %? JEE MAINS PYQs

=2>8+a+8—-3a0a—8=0

—2a=-8
a=4
D1=0
5 -1 1
=18 2 4|=0
B -1 4

5(8+4)+1(32—4B)+1(—8—-2B) =0
604+32—4B—8—-2B=0

> —6B=—84

B =14

Equation having roots as a&f

x2 —18x+56 =0

f'fx) =x*+2b+ax=0
g(x)=x*+a+2bx=0
x = 1 is the common root

1+2b+a=0

2b+a+1+6=6

2b+a+7=6
71. (b)

(PT)" = aPT(a— 1)1
P=a@P+@-1DH+ @-1I
=a’P+ (a? —a)l+ (a—1)I
=a’P+(@%—a+a—1I
P =a’P+ @ -1DIP=(01-a%)=(%-1I
| AdjP | =[PPt =(-1)?
=1

72. (b)
73. (d)
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li > 4 (2+1/n)?+(2 2\’ 3 !
iMyee — 1 (2+1/n) +( +H) +-~-.+( ——)
(2+4/n)?

n-1 3 2
r
r=0
1
:f 3(2 + x)%dx
0

= [2+%°]5
>Q2+1)3-(2+0)3

=27-8=19
74. (b)
R
Q
A
y? = 16x
circle

Tangentx? +y? =8

4
y= mx+;Tagent
y = mx £ 2v2y/1 + m?
4
— = +2v2/1+ m?

m

16
—2=8+8m2
m

8m* + 8m? = 16

~y=x+4

Point of tangecy at parabola
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4 8
)

Q(4.8)

Point of tangency at circle
eq at tangent at R(x,y1)
isT=0

xX; +yy; =8

Comparison with

Xx—y+4=0
_y__8
1 -1 4
Xy =—2y; =2
R(-2,2)

Now QR? = /(4 + 2)% + (8 — 2)2

QR? =72

75. (b) &g~ Of plane

x—2 y—k 3+1

1-2 1-k 2+1|=0

-1-2 k—-k 0+1
x—2 y—-k 341

=|1-1 1-k 3 |=0
-3 0 1

x—2)1-k—-0)—(y -k (-14+9)+B+1)(O0+3-3k) =0
= (1-kx—8y+(3—-3kz—2+2k+8k+3-3k=0
(1-K)x—8y+(3—-3Kz+7K+1=0

Plane is parallel to the line L. :

~(1-K1-814+B-3K(-1)=0
=21-k—-8-3+3k=0
2k =10
k=5
kZ+1
(k—1Dk-2)
25+1 26 13

T G5-DG-2) 4x3 6

76. (d)
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3—x=>0 24x=0
x<3 X=> -2
€ [-2,3]

Now, f(—2) =vV3+2=+/5

f(c)=v2+3=+5
fx) =v3—x++V2+x

1

f'(x) = X + =
®) 2V3 —x 2V2 +x

1 1
= =

v3—x V2+x
>3—-x=2+x
>2x=1
x=1/2

((3)=V3-172 +jo1
- it il

Range =[V5,V10]

77. (b)

y = Vx

dy xdv

= T
N xdv x?% + 3v2x?

v dx ~ 3x2 + v2x?
dV 1+ 3v?
dx T 342

dV 1+3V2+3V+V3
dx 3+v2

34+ v?
\
1+ 3vZ+3v+v3

f -
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34V v = —lnx4C
a+v3 -0
letv+1l=t
3+ (t—1)?
ft—3dt=—1nx+c

f t2—2t+4
= —dt
t3

1 2 4
:>f (———2+—3)dt=—lnx+c
t t t

2 4

=>lnt+¥—ﬁ=—lnx+c
-1 2 2(y/x + 1)?

:>ln(z+1) — - OEAD” ikt

X §+1 X

y +x 2x 2x2
:>ln( )+ — =-lnx+c

X y+x (x+y)?

2X
:>ln|x+yl+m(x+y—x)=c
=>In|x+y|+ ay
M ey

78. (b) aty = 1, Both curve intersect

2 —
- ax +2bx+c=0

dx? 4 2ex+f= 0} FOTEE

Given a,b,carein G.P
= D = 4b? — 4ac = 0 for the first equation

= Both the Root are equal

- sum of the roots = —22

b
atoa=—-2-
a

It satisfies the second equation also

¥'d JEE MAINS PYQs
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79. (a)
P (~QAR)
~PV(~ QAR)

= ((~ P)V(~ Q) A ((~ P)vR)
80. (b) Letx =1, + f;

BV3+13)1B =1, +f;
(8V3 —13)13 =f, "(let)

On Subtaction

(8V3+13)B3 - (8vb—13)B =1+f, —f, '
2[13C1(8V3)!12|13 + 13C5(8V3)10133
+——=0]=1+0

-+ I = Even Number

[x] = Even

similarly,

Lety =1, +f,

(V2 +9)° =1, +f,

(7V2 - 9)° = f,

On Subtaction
(7V24+9)° = (V2 =9)° =1, +f, — f}
2[9C1(7V2)8 - 9+ °C5(7V2)792 — — =] =1, + 0
[, = Even

~ [x] + [y] = Even + Even
= Even
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81. (158) The Direction ratio of line

i ]k
1 3 -2[=i(6-2)—j2+2)+k(-1-23)
1 -1 2

Equation of line L

M

Q53,8

x—2 y—-3 z—-1
1 -1 -1

= A(ad)

Let M(A+ 2,—A+ 3,—A + 1)

DRsof MQis<A+2-5-A+3-3,-A+1-8>
+L1MQ

> A=3)@Q+(FNED+(EA=ND(ED =0

SA—3+A+A+7=0

4
>30=—4=4=—3

4 +4 4 2 13 7
T PO I

3 3 o

MQ=a
2 132 72
2= — — — — — —

30 3><<(5 3) +(3 3) +(8 5))
_. (169 L6, 289) L
N 9 9 9 9
82. (14)
P=1"%
—<6C 111 5)4!_ 5 w4
1=\ ™M 666 6/31 216 54
p_1/6 9

q 5/54 5

%7 JEE MAINS PYQs




m+n=9+5=14

83. (24)

Q(a, by)

P(a,;; b,

OC is L' to both CP & CQ
= PQ is a Diameter

Area of A OCP = g
L CP x OC 35
— X e j—
2 2

CPx+Vv2+3=+35

CP = /7 = radius = V7
Now OP? = 0C? + PC?
a3 +b?=2+4+3+7=12
Similarly

0Q? = 0C? + CQ?

a3 +b?=2+4+3+7=12
~aj+a5+bf+b5=24

84. (25)

1/31/22/3

30 Jan 2023 (Evening Shift)
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x? = (1 -x)? x?=2x—-2x* (1—x)%+2x—2x2
x3=1+x%*-2x 3x! = 2x 1+ x?—2x =2x

1
x=3 x(3x—2)=0 =3x2—-4x+1=0
2
x=0,§ =23x2-3x—x+1=0
=2>3x(x—1)-1x—-1)=0
X = ,3

Required Area

1 2
A= [2{(2x — 2x?) — (1 — x)?}dx + flg((ZX — 2x%) — x?)dx
3 2

1
2x3  (1-x)3)2

2 _ 2 _ .332/3

= [x = +—3 1+(X X )1/2

(1 2 1+1) (1 2 1+ 8)+(4 8) (1 1)
>-—=.—= B e — _— ) - - — —
4 3 8 8. 9 3 27 273 9 27 4 8

3
1 1 6 +4 8+1
24 9 3x27 9 27 8

1 3 10 3 —-27+216-240+81 297 —267

=>-——+ —= =
24 9 27 24 24 x 27 24 x 27

540 A = 540 X

2ax27 2
85. (151)

8™ common term of the series
$;=34+7+11+154+19+
S,=14+64+11+16+21+
First common term = 11
common diff of the AP of common terms
= L.C.M of {4,5}

=20

- AP

11,31,51,

Tg =11+ (8—-1)20

=11+ 140

T8 = 151

¥'d JEE MAINS PYQs
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86. (1) f(n) for every m,n € Awithm - n € A is equal to

LHL
RHL

limy_,og(H(1 — h — 1))
limpy_,og(H(1 + h — 1))
limp,08(2(=1) — f(=h))

limy,_,og(H(h))
I ( ) 1-— h)
imy_, -2 ——F

= limy,_,, g(2(0) + (h))

 limpe gH(x— 1) = 1

87. (1)

I= f vsec2x — 1dx

1 — cos 2x
N f /—dx
Cos 2X

V2sinx
N f _VSSmX ik
V2cos?x—1

Let V2cosx =t

—/asinxdx = dt

%7 JEE MAINS PYQs
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—dt
I:f ﬁ:ln|t+ Vt’—1|+C
= —ln|\/7cosx+\/2coszx— 1| +c
= _71ln|(\/§cosx+\/c052x)2| +c

-1
= 7ln|2cos2 X + cos 2x + 2v/2cos xVcos 2x| +c

-1 1+ cosx
:>7ln 1 + cos 2x + cos 2x + 22V cos 2x X T +c

= —In|2cos2x+ 1+ 2\/cos 2x(1+ cos2x)| + ¢

+c

1
= —In|cos 2x + E\/cos 2x(1 + cos 2x)

88. (13)
X2 —5ax+1=0
X2 —ax—5=0
—+ +
—4ax+6=0

x=2=2 (common root)
a 2a

(3) -se(2)+1=0
“\2a \2a -

=9—-30a%+4a’=0

= 26a®? =9

= maz = O
26 V26 /2B

B=13

89. (23)

1 1
x50 = 12 y50 = 18
Remainder when x + y is division by 25.
x =120y = 18%°
X +y =125 418%
= 650(250 4 350)

= (5.+ D¥(@)* + (3))




Ke-

= (25 + 1)((5 — 1)%5 + (10 — 1)?5)
= (250 + 125, +23) — 2)

= (250, +1)(25K—-2)

= 251, - 25 K— 501, + 25 K—2

= 25n; — 2

= 25n, + 23

Remainder = 23

90. (240)
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