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PHYSICS

Section - A (Single Correct Answer)

1. A
Sol. u=-MB cosd
W= Au

W = — MB cos 180° (- mB cos 0°)
W=2MB=2x5x0.4=4]
2. C
Power
Photon frequency

Sol. Energy of one photon =

3
15x107"
V=—
6 ><1034
So gamma Rays.
3. B
Sol. Carrier wave frequency

v. =207 _ 00 1y
¢ 27

Modulating wave frequency

=2.5x10%

V :4—7-[:

m

2Hz
21

S Ve =V, Ve, Ve +V,
=498 Hz. 500 Hz, 502 Hz.
4 C
Sol. N =mg + F sin 30°

1
=700 + 200 x E = 800 newton.

5. B
Sol. ucos@=@3c059=£
2 2
= 06=230°
T:2usin3O°:£
g g
6. B

Sol. When metal is passing through magnetic field,
eddy current will produce and it will oppose the
motion, so it will take more time.

7. D

Sol. As neutron has more rest mass than proton it will
require energy to decay proton into neutron.

8. C

Sol. As temperature increases, more electron excite
to conduction band and hence conductivity
increases, therefore resistance decreases.

9. C

1
Sol. Uy =§mmzA2 =251

2
KE atézlmvlemo)2 A A
2 2 4
KE =+ 23A2=§ L eoA?
2 4 412
3
KE:Zx25:18.75J
10. D
Sol. AsAq=0
Au=-W
W = [Pdv

Au=-W =30 x 10% x 150 x 10
=4500% 10°%=45]

1. C

Sol. Conceptual
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31t January 2023 (Morning Batch)

Solutions

12. D N =100
Sol. Conceptual AP =P, —P = _oONmML
13. A A
oF =-200 Nmvi
Sol. V, =—=1 that is independent of area AP 200mvt
m E 2T __
Total — -
14. D At t
= 200mv
GM{_E}_4XGM \F\= "
SOI. R2 R (4R)2 I
I
o419 3 3%
R 4 R 4 4 m@ v y
d = 4800 km I )
15. B
4 4
sol. 1OOO><?T[(1)3 :?TCR3
R =10 mm Section - B (Numerical Value)
T x 1000 x 47 (10_3)2 -T x4n (10 X 10_3)2 =AE 21. 60
AE =4 x 1 x 7 x107%[1000 - 100] x 10°° Sol. If Al is decease in length of rod due to decease in
AE =7.92 x 1074 temperature
16. C
N
Sol. ¢=uru0Tle
M, =125
17. B
Sol. y is independent of temperature Al=1aAT
18. C a=2x10°K™, AT = (210-160) = 50K
_ 5 - 10-3
Sol. IA:%O Al=1x2x105x50=103m
FIA -
| | Young Modulus =Y=T“A:3><10 °m?
IC=-Lcos*45=-2
2 4 R
| 2x10" =—Mg /33></10
I, =1.cos*45=-"2 10771
8 Mg =2 x 101 x 3 x 10 = 6 x 10-2
19. B M = 60 kg
Sol. All three have same dimension therefore | 22 3
R is dimensionless i
\/TXC ' Sol. «—X = unit = 750m
20. B 1 km = 1000 m
N = - s
Sol. P, = Nmvi Pi =—Nmvi Vi —> Vmg
N is Number of balls strikes with wall >
&
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Solutions

31t January 2023 (Morning Batch)

time to cross the River width @ = 1000 m

~ Ikm
~ 4km/h

Drift x = Vm/g x t

is

Where VVm/g is velocity of River w.r. to ground.

1MV2 {14_2} =7x10"
2 5

%(1)(v2 )(9 =7x10°

1 3 V2 =107
x:Vm/ng:750m:ka V=101=0.1m/s =10 cm/s
v/ a = 3km/ h 26. 242

” 20m 9= sxminr Sol. X, =X,
' S0, Z=R=20Q
Sol.
irms :@:11
20
K =2N/m K=2N/m
l—AAAAAAA——————
i =112 =242
Keff = K + K as both springs are in use in parallel Ans: 242
- 27. 640
=2k
=2x2=4N/m m =490 gm= | Sol. Flux=Eg.A
0.49 kg
T =4000(0-2)" —-(0-2)" m?
T=2m |- —op 22040 m
Keff 4 = 4000 x 16 x 10 Vm
75 S =640 Vcm
=2n /4To:2n2_o:1_g 28. 7
Sol. v =u?+ 2as
No. of oscillation in the 14x is =22+ 2 (2)(6)
N lime  14m =4+24=28
T 7m/10 L
KE = =mv?
24. 5 2
C c ¢C
Sol. Y= ==Y T02C =-(500)28
L=5 =7000J=7kJ
29. 27
l’l' = er l’l'r N
1 1 1
_:R22 -
A Sol. 3 {nf n |
[T
25. 10 iszz|:i2_i2 =§R22 ()
1 1 M 1 3] 9
Sol. =mv® +=le*=7x10"°
2 2
1 J1 17 3.,
—=Rz"| = ——|=—Rz (2
1 1(2 Vot A, 1© 2 4
—mv2+—(—MR2)(—j =7x107°
2 2\5 R
O
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31t January 2023 (Morning Batch) Solutions
y: n, 8 4 3 Cz?rb_oxylic acid will give CO, gas, with NaHCO,
T 073 solution.
270, 79 3
by 27 34. A
x_zﬁ Ans : 27 . ) L
2 Sol. With increase in % of oxygen acidic nature of
30. 5 oxide of an element increase and basic nature
Sol. decreases.
Parallel 35. B
€ € £ I
| L € Sl CU®' +2KI—Cul, b+ 2K’
—w— Unstable
P O
—“’*’5"" 5 I- is strong R.A it reduces Cu?* to Cu*
5
2Cul, ——Cu,l, $+1,
S ) i (2) (e x
5+2r s
Kl+1,——K"I; (Brown solution)
Equating (1) and (2)
- T =r+10=5+2r =1+l
5+2r E+5
Kl; + Na,S,0, - Kl + Na,S,0,
r=5 %)
CHEMISTRY 3%. D
Section - A (Single Correct Answer)
NHCOCH,
31. B
|[ Pd H,CO)LO
Sol. Nd(60) = [Xe] 4f* 5d” 6s? Sol. “CH.OH ‘T"\u:ltn:t
Nd?* = [Xe] 4f* 5d° 5s°
3. C 37. A

Sol. Methods involved in concentration of one are
(i) Hydraulic Washing
(iiy  Froth Flotation
(iii) Magnetic Separation

(iv) Leaching
3. C
ol CH,~CH~CHO +HCHO ——
O'Na'
I NaCH l HAY
CH.—fl;l‘—C—H o CH; TC—G-H ——
CH, CH, CN
?H
CHrC— (I “H
CH, COOH
(£

Sol. CoCl, +6H,0—[Co(H,0),]Cl,
Pink(X)
octahedral

+ +HCl{conc.)
[CoCl, T
(Y)Blue solution
(Z)Tetrahedral

38. C

CIO+ NO, — CIONO, —*© HOCI+ HNO,

Sol. &
) @)
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Solutions 31t January 2023 (Morning Batch)
39. D O OH
@él iii. column
Cl Cl Cl chromatography
Sol. : )
@,f_ | @\ NO,
Cl OH
Cl . .
bp/K 453 446 448 Due to H-bonding in | © | it can be separated
m.p /K 256 249 323
Cl NG,

40.

Sol.

41.

Sol.

42.

Sol.

=» More Symmetrical & better
Crystal fitting
']
M.P a Packing efficiency

Cl
Cl
= Pmax

B

Only in option (2) a-Amino acid is given all the
other options are not a-Amino acids.

A

He* ion :

1
x(H) RO {__n_j

1 1
A(He) (){?_42}

Given A(H) =A(He")

On comparing n, = 1and n, = 2.

Ans. 1

C

A. H,0/CH,CI, — ii, CH,CI, > H,O (density) so
they can be separated by differential solvent
extraction.

B.

43.

Sol.

44,

Sol.

45.

Sol.

46.

Sol.

O

from @é by column chromatography.

C. Kerosene / Naphthalene — iv. Fractional
distillation.

Due to different B.P. of kerosene and Naphthalene
it can be separated by fractional distillation.

D.CH

6 12
NaCl (ionic compound) can be crystallized.

D

O,/NaCl — i. Crystallization.

. . I 1
In isoelectronic species size ocE

Ca” <K <Cl <S8 :Size

Z: 20 19 17 18
A

[ 1 | o
NaOCl + H:0) ——— 3Na ] + H. O+ 0,

+1 ? (—1) s

C
Sweetness value order wrt cane sugar —
Alitame > Sucralose > Saccharin > Aspartame

D
FO_F
Xe
™) O

Square planer

G
(B) SF,

F
See-Saw
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Solutions

+
H
N__
(C) NH; q \ H
H
Tetrahedral
1%
(D)BrF, F— | —F
F
Bent T- Shaped
47. B
Sol. Br Br
e Bo o LT
!,E —E\ —=5 Ph-CH-CH-CH;
H CH,
(1) [Ale. KOH
(2) |NaNH,
Ph CH,
R H:
C=C —— Ph-C=C-CH;
H” “SH Lindlar’s '
Catalyst
48. C
Sol. Non-Polar tail towards non-polar solvent.
Ans. 3
49. A

Sol. Aromatic compounds burns with sooty flame

OH OH
Br
(Major)
50. D

Sol. Electrolysis of brine solution.

+

NaCl(aq) —— Nag,, +Cl,

At anode :

2Cl,,,——Cl,(9)+ 2e”

(Major)

+
2H,0.,,—— O, +4H,, +4e
(Minor)

At cathode :

2H,0,,, +2e" ——H,, T +20H,,,,

2Na" + 20H  ——2NaOH

Section - B (Numerical Value)

51. 6
Sol. AG®° =-RT/nK
—nFE?°

cell —

—RT x 2.303(log,, K)
EO Il
0.06 "% (1)

Pd*(aq) + Ze- —=Pd(s),E° , =0.83

cat, red”
Pd(s) + 4Cl™ (ag) ==PdCI? (aqg) + 2¢",

E° =0.65

Anode, Oxid"

Net reaction —
Pd?* (aq) +4CI (aq)\j PdCsz (aq)

= E° —E°

Anode, Oxid"

EO

cell cat, red"

EO

cell

oy =0.18 .. (2)

cell —

Also,n=2 .. (3)
Using equation (1), (2) & (3),
log K =6

52. 2520

=0.83-0.65

log Koo _ E, i_i
Sol. T8k, 23x8314(T, T,

005 Ea { 1 _L}
0.03 2.305x8.314 |200 300

log
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Solutions 31t January 2023 (Morning Batch)
E,=2519.88 )= E, =2520] strate for SN2.
53. 610 NH.,

1 _
Sol. §C|2(g) —Cl, = Cl, > Cl)

AH’ = % x 240 + (-350) + (-380)
=-610

54. 44

Sol. weight of C in 0.792 gm CO,

:Ex 0.792=0.216
44

0.216
9 i = ———x100
% of C in compound 0.492 X
=43.90 %
Ans: 44
55. 62250
Sol. m=CRT
259
4005Pa= M, 0. 3L_barx3OOK
10 250/1000 L K.mol
M, = 62250
56. 4

Sol. Zn+2HCI—ZnCl, +H, T

115
Moles of Zn used = 654 - Moles of H, evolved

115
\ol fH, = 227L =399 L
olume of H, 654 X
Ans : 4
57. 3

Sol. Product in the given reactions are as follow —

NH,
(o)

2. No reactions will be observed as in Gabriel
Cl

phthalimide synthesis @/ iS poor sub-

Y0
NH,
4. @ + CH,COOH

Aromatic amines will he formed in 1, 3 & 4.
Ans : 3
58. 1

1 —_—
Sol. SO2(9) +502(g) ‘_Sos(g)

K, =2x10" at 300 K

K, = K. x(RT)""

2x10% =K x(0.082x 300)
K. =9.92x10"

K. =0.992x10"

Ans. 1
59. 4
Sol. H4PZO6

O.S. of P is +4.
60. 555

Sol. P, =y, P;

0.6

20
= % ) W x 740
20 45

P, =555 mm Hg
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Solutions

MATHEMATICS

Section - A (Single Correct Answer)

61. B
Sol. Equation of normal is

2xsec— by coseco = 4 —b?
4-p°
J4sec? 0 + b2 cosec?d

Distance is maximum if

Distance from (0, 0) =

4sec? 0 +b? cosec?® is minimum

:tan""ezE
2
_ 2
- 4-D _1
\/4-b+2+b2-b+2
2 b

:4—b2=b+2:b=1:e=73

62. A

Sol. Let W:z+1:4eie +1e’ie
z

=W :£c056+ iEsine
4 4

EiCE

Locus of z is circle x? + y> = 16

So locus of w is ellipse

So intersect at 4 points
63. A

Sol. ¢, +/, =20:>Zﬁ=—1

1

2 2
A = ﬁ and A, =7 E—z
4 21

2 2
Let S=2A, +3A, =%+iﬁ
TT

64.

Sol.

65.

Sol.

66.

Sol.

L 8, ¢
4 An l,
D
By equation 1 and 3y + 2z =8
y=8-2z
And Xx=-2+2

Now putting in equation 2
o(z-2)+P(-2z+8)+7z=3

= (a-2+7)z=200-8a +3

So equations have unique solution if
a-2p+7 %0

And equations have no solution if
a—-2+7=0and20-8p+3 # 0
And equations have infinite solution if
a—-2p+7=0and20-83+3=0

A
i ] k

b,xb,=|-2 0 1|=-i—]j-2k
1 1 -

d,—4, =61+ —1)j+(-A—4)k

—6—k+1+2k+8|
26|
II Nl

L+3=12=A1=9, -15
o=-2k+5 L=k—-A where keR

=>a+2y=5-2A=-13, 35
A

tf o

2 4

Y= (¢ + )
tan’lm+sin’lm=n/2
0<x*+x+1<1

X2 +x<0

Also x> +x>0

ds 20, 64, df
&—03?1+4—T;-d—é=0 X +x=0=>x=0, -1
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So contains 2 element.

67. C
1 0 011 0o o0
Sol. A’=|0 4 -1/l0 4 -1
0 12 -3||0 12 -3
1 0 O
=0 4 -1|=A
0 12 -3
— A=Az ... =A
(A+ 1)1t =HC AL+ UC ALY+ .. +1C A+
11C |
11

=(MC,+HC + ... "C ) A+
= QU -1)A+1=2047A+ |
. Sum of diagonal elements =2047(1 +4-3) + 3
= 4094 + 3 =4097
68. A
Sol. (a, b) R (c, d) = ad(b —c) = bc(a —d)
Symmetric :
(c,d R (a,b) = cb(d-a)=da(c-b) =
Symmetric
Reflexive :
(@, b)R(a,b) = ab(b-a) = ba(@a-b) =
Not reflexive
Transitive : (2, 3) R (3, 2) and (3, 2) R (5, 30) but
((2, 3), (5, 30)) ¢ R = Not transitive

69. B
Sol. y=sin®(n/3cosg(x))

T

g(X) = 3\/5
o) =2n/3

(—4x3 +5x% +1)*2

vmo T b
y'3sin (Ecosg(x)jxcos(gcosg(x))

x5 (sing())g ')

(@) =3sin?( — % |.cos[ ® .2 = —sin 2% |-
y'(1) = 3sin ( 6} COS(GJ 3( sin 3jg(l)

70.

Sol.

71.

Sol.

T

9'(x) =3—(—4x3 +5x? +1)"2(12x* +10x)

NG

T

gl(l): 2\/5

(V2)(-2)=-n

y(1) =sin®(rn/3cos2n) :_%

2y'() +3r°y() =0
A
a, ar, ar?, ar® (a, r > 0)
a*ré = 1296
a’r* = 36
6
a= I‘ST
a+ar+ar+ard=126

1 r r r* 126

—t ettt = ——
r3/2 r3/2 r3/2 r3/2 6

=21

(F32 + 13¥2) + (12 + r172) = 21
(12 4 12 = A

32 4 132 4 3A = A3
A*-3A+A=21
A*-2A=21

A=3

1
\/F+$=3

r+1=3Jr
rP+2r+1=09r
rP—7r+1=0
B

JX=1)(x =3) +/(x =3)(x +3)

e

— /X =3 =0= x =3 Which is in domain

or
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31t January 2023 (Morning Batch)

Solutions

IXx—1++/x+3=+/4x-2

2\ (Xx-1)(x+3)=2x-4

X2+ 2X-3=x2-4x+4

6x=7
X = 7/6 (rejected)
72. C
Sol. Differentiate w.r.t. X
f(x) 1
Ff)+——f=——
) X 20X +1
1
I.F.:ej;d =™ =x
X
xf(x) = dx
9 J‘2\/x+1
X+1=t2
2_
=jt—12tdt
2t
t? —
xf(x) = t+c
Aslo putting x = 3 in given equation f(3) + 0=+/4
f(3)=2
:>C:8—§:E
3 3
3/2
(x+1) x+1+§
f(x) = 3
X
9—3+E 34
f@)=———2=""
®) 8 24
— 121(8) =17
73. D
Sol, F(x)=—2 2.3
ol. TR X e[2, 3)
F(x) =— 3.4
14+ %2 xel[3, 4)
F(x) =— 45
14+ %2 xe[4,9)

74.

Sol. |a

75.

Sol.
0

76.

Sol.

2i5

IR\

5737
1 2 3 4 5 6

e
37" 5
C

— 2 —- 2
‘a+b+c =‘é+b—6‘
2a-b+2b-C+2¢-3-b-2b-¢-2¢-a

43-c=0
B is incorrect

la+ael >|af

Ac? >0

True v e R (A) is correct.
B

0 -1+1
=

a® o o (In(l—f))OL
=—| —t—F .t — [+ ——=

50 49 1 -1 ),
=—P,(a)-In(1-a)

= _Pso (OL) -B
A

=—J(1+t+ ..... +t%) +J~idt
5 o 1l-t

cos™* 4_ tan* 3
5 4

77 3

...Sin_lg:tan_lz_tan—lgztan—l 36 4
17 36 4 N
+—=

36 4
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Solutions 31t January 2023 (Morning Batch)
.4 a 8 . ,8
sin' ==tan'—=sin"'— (~p)=(~9))
~pP|~q|~p=~Q|~pPV(Q
17 15 17 A= P)V Q)

17 17 FIT T F F
-.sin*(sin8) +cos ' (cos8) T|F F T F
=3n1-8+8-2n T T T T T
=T

Sol. C=(2, 3), r=+2 | “f 2+ 3sinx B “f dx .
1 Sol. s\ sinX(L1+cosx) 53SInX +sinxcosx
Centreof G=A=2+4—,
\/E nl2
3J' dx
3+i=(2+2\/§, 3+2\/§) 5314+ c0sX

V2

A(+22, 3+24/2) "2 gy mlcosxdx

B(4+2+/2, 1+ 24/2)
X(2+2+/2) _y-B+ 24/2) _

2
1 1
. area of trapezium :
(4 a2)2=40+42)
4
1
(3,2)
A
B
M N
78. D
(h=0q)v
Sol. [plg|p=dq|~q|pr~q
(pA~0)
TIT] T | FE| E T
TIEl F | T | T T
FITl T | E| F T
FIFEl T | T | F T

= )
31+ COosX s sin® X

nl2
= J. (cosec’x — cot x cosecx)dx
n/3

1

s

S

= (cosecx — cot x)n./[2 =) - (

n/3

n/2 dx ~
53SInX(1+cosx)

dx
'[(Ztan x/2)(1+1-tan? %)

(1+ tan? %) sec? X H dx

:J' Ztan%Z

1
tanX/ =t tanX,=dx =dt
2 AZ

2 2t
(g2
2 t 2 2

AlossH o))

A
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Solutions

80.

Sol.

2&%@&}3(1-%)

=%+£n\@+3\@:%+fn\@—\/§

A

°C,+ °C,

10+15

2C,+ °C,+ ‘C,+ °C,+ °C, 1+3+6+10+15

Section - B (Numerical Value)

81.

Sol.

82.

Sol.

2997
2++++=1296
6666

3++++=1296

6666

40+++ =216

6 66

420++=36
6 6

422++=36
6 6

423++ =36
6 6

424++ =36
6 6

427 ++ =236
6 6

4290+ =6

42920=1

42922=1

42923=1

=2997

8

2a, = a, (given)
2(a,+6d)=a, +4d

a, +8d=0

a+10d =18

By (1) and (2) we geta, =-72,d =
a,=a +17d=-72+153 =81
a,=a, +9d=9

9

(1)
(2

83.

Sol.

84.

Sol.

85.

Sol.

: s

12{\/@;@}12(9—3) _12x6 _g

9 6

9

Cose(|+J+2k)-(2|—J+k)=2—1+2=1
6 6 2

0=mn/3 a=7/6
(tan? ©)(cot’ o)

3 @R)=9

2

(2
Tle BOCr(XZIB)BO (Fj

60-11r

— 30Cr-2r-X 3

60—-11r

<O:>11r>60:>r>%:>r:6

T, = 9C,-2° x2

We have also observed B = *°C, (2)° is a natural
number.

Ta=2

36

[a|=14, |p|=/6 [axb|=/48

= (d-b)* =84-48=36
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31t January 2023 (Morning Batch)

86.

180

f g2 £d Y
Sol. Any pointon L (2 +1), (-1 -1), (A +3)) ol =0, = %‘f ' —[Zz'f 'J
2(20+1) + (-h -1 +3(h +3) = 16 | |
61 +10=16= =1 _ 150 43
P(3, _2' 4) 45+(X
Dr of QR =(24, —2, 1.+6) —150=135+3a
88. 5
Drof L=(2, -1, 1) 89. 72
IA+X+6=061+6=0=A=-1 x+|x| [x x>0
=(-1.0 2 SOI f(X)=—=
Q=(-10,2) 2 0 x<0
R(, -1, -3)
x> x>0
X) =
9(x) {O x<0
>0
] fog(x) = flg0o] =| 9 9
Q 0 g(x)<0
PG, -2.4) )
X x>0
fog(x) =
9(x) {O x<0
2y-x=15
Y(x+15 1 15
0102 R(1,-1,-3) Azl‘( 5 —X JdX+Ex?xl5
QR =2i — j-5k QP =4i-2j+2k ;
A x* 16x x°| 225
I L B . 22 34
QRxQP=[2 -1 -5=-12i-24] ’
4 -2 2 9 45 225 99-36+225
=—+—-9+ =
1 790 4 2 4 4
o==x+/144+576 = o> =—— =180
2 4 288
87. 9 :T:72
Sol. |x, | f |d =x-5]|fd*|fd,
2 3 27 | -9 y £
3|6 -2 24 | -12 ik
4 |16 -1 16 | -16
5| a 0 0 0
619 1 9 9 (15, 0) »
715 2 20 | 10
Sol. 1000 -2799
©
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Divisible by 3

1002 + (n—-1) 3=2799
n=600

Divisible by 11

1-2799 {%} = [254] = 254

1-999 :{@} =90

11
1000 — 2799 = 254 — 90 = 164
Divisible by 33

2799}:84

1-2799 > {
33

1-999 —» {@} =30
33

1000 — 2799 —» 54
- n(3) + n(11) - n(33)
600 + 164 — 54 = 710
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