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MATHEMATICS

Section - A (Single Correct Answer)

1. B

6
dx
(e* +1)(e* +2)(e* +3)

Sol. 1=jl
0

1 1

_1+2

fl_2
=6
-!‘ex+1 e"+2 e*+3

dx

Toe T oe¥dx Toe
=3-(!.1+ e d)(_6-(|;1+ 2e7™* +3£1+3ex

—X

=3-In(L+e )7 +6%[In(1+ 26

—%[In(1+ 3 )],
=3In2-3In3+1In4

:3Ing+ln4
3

32
=|N—
27

2. A

Sol. f(x)=x-sin2x +%sin3x

f'(X) =1-2cos 2x + cos 3x =0

5t =w
X=—, —

6 6
. F"(X) =4sin 2x — 3sin 3x

f(@j <0
6
5n

= (Fj is point of maxima

dx

Sol.

Sol.

Sol.

(57:) 51 V3 1
fl —|=—+—+=
6 6 2 3
B

fX)=xx -1+ |x + 2|
Xx-1+|x+2/+a=0
XX-=1+x+2/=-a

./

All values are increasing
A

p:(AA(BVC)=(AVB)=A
[~(AA(BVC)v(AVB)]=A
[(AA(BvC)A~(AvB)]vA
fFvA) =A

“p=-A

C

Let L, :F=(i—]j)+A2i+k)

L,:T=(i—))+pdi-j+k)
i j ok
i=2 0 1
1 -1 1
A=i-j-2K

P(-1,2,3)
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13" April 2023 (Morning Batch)

Solutions

Equation of line along shortest distance of L, and

L2

X+l y-2 z-3
1 -1 -2

=(X,y,2)=(r-1, 2-r, 3-2r)

= (r-1)-2(2-r)+3(3-2r)=10

=r=-2

=>0X%, v,2)=(-3,4,7)
—PQ=4+4+16 =26

=r

6. A
sm.wm=%
1
X 2 3
P(X)

Arlw| R
|
X
~lw
7\
NG
N—
w
+
VR
NG
N—
N
X
|

Mean >_(:§+§+3( 1 +ij
4 8

64 64
3 3
=—4—+—
8 16
:361}
16
2
16
7. A
2 4 2a
Sol. A=]1 2 3|=18(3-a)
2 -5 2
b 4 2a
A,=|4 2 3|=(64+19b-72a)
8 -5 2

For unigue solution A =0

Sol.

Sol.

—a=#3andbeR
For infinitely many solution :

A=A, =A,=A,=0

=a=3 -A=0

andb=8 A, =0

D

_3Hx)+2f(£J
L X

1

5f(x) :E—Zx—lo
X

f(x) :1(3—2x—10
5\ x

1

f(x):g(—gé—zj

‘H$+f

1

3-10=13

B

2

2

J

=——10}<3
X

_2f (x)+3f (%} =X —10} 2

(V6 10v+ L ag_
(Z)‘_‘s(l 6-10) +(~48-2)

X
Givenellipse —+2-=1
iven ellipse

X
43
y=4

X 4

_+X=1
4

2

4 43 3

y=-8

4

X2+y?+4y-32=0
hx + ky +2(y +k)-32=0

k=-2

hx +2k-32=0

hx = 36

a:h:

36

25
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Solutions 13" April 2023 (Morning Batch)

B=k=-2 ~1(0)=5
304 But, if we consider the domain of the composite
a’ —p? = function fog(x) then in that case f(0) will be not
defined as g(x) cannot be equal to zero.
10. D 15. B
Sol. Area= J'?sin xdx| + j'zcosx dx +'|'icosx dx+.|'gsin xdx 4202 94044
‘ 2 ! Sol. 15 (115
=4
11. A _{(1+15)1011}
a b c 15
Sol. A=|b d e}, ab,cdefe{012..9}
c e f :E
Number of matrices = 10° 16. A
2. A Sol. dxb=¢xb
. n(n+1) - -
Sol. S;:lim o =1=True = (d-¢)xb=0
. = d=C+2Ab
15 -
S,:fim7s S )=lim Z(nJ Also d-d =24

= (C+Ab)-a=24
115 1

:j X dx =— = True
0 16

}L=24q—a-c=24—6:2
13. A b-a 9
2 I —
Sol. 9(t+%} ~100 =d=c+2(b)
=8i—5j+18k
t=3
— P(81, 54) & Q(1, -6) :»\ar — 64+ 25+324 =413
M(@L,9) 17. C
_ 4
= Lis y—9(=?(x—21) 1 3 «
3y — 27 = —dx + 84 Sol. Given, B=|1 2 3
4x +3y =111 o a 4
Sol. g(x)=+x +1 1(8 —3a) = 3(4—3a) + oo — 20) =4
fog(x) = x +3-+/x —o’ +60-8=0
=2, 4
— (VX +1)2 =3(/X +1)+5 *
Given, o > 2

=g%(x) - 3g(x) +5

=f(x)=x*-3x+5
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13" April 2023 (Morning Batch)

Solutions

1 3 4[4
[4 -84]|1 2 3||-8|=[-16],,
4 4 4|4

18. D

Sol. S, = 6(2k + (11) (2k - 1))
S, = 6(2K + 22k — 11)
S, = 144k - 66

10 10
DS, =144 k-66x10
1 k=1

10x11

=144 x —660

=7920-660
=7260
19. B

d d
Sol. —y=y+7:>—y—y=7
dx dx

LF. = e*
ye =I7e’xdx
=ye“=-Te " +cC
= y=-7+ce"
7+ 7€ =7+ 8¢
=e*=0
No solution
20. C
Sol. (x+2y+az-2)+A(x-y+z-3)=0

1+k_2—k_a+k_2+3k
5 11 b 6a-1

k:—z, a=3 b=1
2

2 |5a+1lc+hbc—6a+1|

Va | 25+121+1 |

c=-1
axb_3+1_
c -1

Section - B (Numerical Value)

21. 36

n-k

Sol. Tyy= "C(x) 7 (-6)(x)

3y
2

n-k_3, ¢
2 2
n-4k=0

(-5)" - [ C, (—G)ZJ =640

By observation (625 + 24 = 649), we getn = 4
n=4&k=1

4
Required is coefficient of x is {\/Z—%J

X2
4C1(—6)3
By calculating we will get ), =36
22. 4
Sol. sin™ _ D —sinl(—x ]:E
Jx+1)%+1 x*+1) 4
e
VP +1

_ 4D =(ljcos[sinl[ X j+l[ X }
Jx+1D?2+1 V2 Jx?+1 NAWr

1

1 X
ZE[\/xz +1 " VX2 +1J

(x+1) _i[ 1+x J
Joxrni+r V2 Uxi
After solving this equation, we get
x==-lorx=0

S={-1,0}
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13" April 2023 (Morning Batch)

23.

Sol.

24.

Sol.

Z(sin(x2 + X+ S)gj —cos((x* + x +5)n))

xeR

= {sin (57“} - cos(5n)} + {sin (5711) - COS(5R)}

=4
24

0=2Z+K,z+K,iz+A(L+1i)
Re(w)=x*+y* +kXx—K,y+A=0

Centre = (_—kl ﬁj =(1, 2)
2 2

=k =-2,k,=4
radius =1— i =4
Im=ky+k,x+A=0
SL2X-y+2=0

2
d=-2
J5

r, 4.1
5 5

~.301° =24
18

Given, S, (X) =C,x +k jOXSH(t)dt,
Putk=2andx=3

3
S,(3)=C,(3) + 2j0 S,(Hdt  ...(1)
Also,
$,(0) = C, () + [ S, (t)ct

3 t2
S,(3)=3C, +2j0 Cit+— ot

=3C,+9C, +9
Also,

1
C, =1—JSO(x)dx=%
0

25.

Sol.

26.

Sol.

27.

Sol.

1
C, =1-[$,(x)dx =0
0
1
C, =1- [, (x)dx
0

3
=1- {sz +Cx? +X?de

O —

_3
4

S,(X) =C,X +2 j:Sl(t)dt

X3
=C,X+Cx*+=—
3

= 5,(3)+6C,=6C,+3C,+9C, +9

=18

1310

(22— 32 + 42 — 52 + 20 terms) +

(22 + 4% + ... + 10 terms)
—(2+3+4+5+....+11)+4[1+22+...107]

10x11x 21

{21x22 _1}+4X
=1-231+14x11x 10
=1540+1- 231

=1310

413

X;+X, + X3+ X, + Xs + X + X, =12, X, €41, 2,3, 4}

| |
No. of solutions = *"*'C,_, - n.n =413
6! 5!
8

2 2

Equation of tangent to the hyperbola Z—z ol

y=mxt+a’-b’m’

passing through (4, 1)

1=4m++/25-16m°> = 4m>*-m-3=0

=>m=] =3
4

&3S INSTITUTE

JEE ADVANCED | JEE MAIN | NEET | OLYMPIADS | MHT-CET | FOUNDATION

PAGE No. : (5)



13" April 2023 (Morning Batch)

Solutions

Equation of tangent with positive slopes 1 & %

4y =3x-16

y=x-3 } with positive intercept on x-axis.

16
o= 3 B=3
Intersection points :
Q:(-4,-7)
P:(4,1)
PQ? =128

PQ* 128 _,
of 16
28. 15

5 5 8
Sol. | fpoint | =, =, —
ol. Image of poin (3 3 3]

5 5 8 5 8 8
_2 _> _2 2l Ix=+(-2)x—+1x—-2
X=3 Y73 773 (Xs()XSXSJ

1 -2 1 1 +2% 41

o X=2,y=1,z=3
13 =(6-2*+(-2-1)*+(a—3)°

= (0—3)? =144 = 0. =15 (- o > 0)
29. 66

Sol. [a|=+11, [¢|=~22
|a = ‘B X C‘ = ‘B“dsin 0

J11=1/50+/225in6

:>s.in6:i
10
[b+¢| =[p] +[e +2b-¢

=[6[" +[ef" + 2[p|e|cose

zso+22+zx@x@xf’
=72 +66

— 2
‘72—‘b+6‘ — 66

30. 8

ol 5_Y_infi 44724140+ 7o+ 72
o X 64+

=320+50=288+70=20=32=>a=16

M.D.(X) _2fib-¥| where >'f, =64+16 =80

2

4x4+24+2+28x0+16x2+8x4
80

M.D.(X) =

8
5

zfi (Xi _i)z

Variance = =————

2f

 4x16+24x4+0+16x4+8x16 352
B 80 80

o 3o 3x16
"m+o® 128 352

80 80

PHYSICS

Section - A (Single Correct Answer)

8

3. C

Sol. Based on equations of Maxwell
32. D

Sol. P=12R

Since i is same, hence P o R so options (D) is
correct

3. B

d d
Sol. Formula used d,,, =—+ 2

1 n2
d| n +n,
Qoo =S|~
2| nn,

34. A
Sol. Source of time varying magnetic field may be

>

— accelerated or retarded charge which
produces varying electric and magnetic fields.
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— An electric field varying linearly with time will
not produce variable magnetic field as current
will be constant

35. C
60l +41 61l
. ———=35
T T
1050
==
35
= L =60l :@x60:1800 m
35
36. D
total work done
Sol. Average Power =——————
total time
So p :_mgh
t
m,gh
h_ t _mt
Pz ngh t1 m,
t2

P 300x2 12 3JX
P, 5x50 5 /x+1

124% +12 =15Vx

3Wx =12
x=16
37. B
2GM 2GM,
Sol. V, = "V =
° R, © Re
2GM,
Ve _ VR R M,
E ZGME R. M
R

1 3
VP = ZXgXVE :EVE

V, = g x11.2 km/sec

=16.8 km/ sec

38. B

Sol. Ax= (%) =138nm

g = (%j =276nm
4.5
Ag —A, =138 nm

39. B

Sol. By momentum conservation

0 =3(-Vv) + 0.01(600 - v)

v=2m/s

Impulseon gun=3 %2 =6 Ns
40. B

Sol. [P|=qd
=0.01x0.4x107° =4x10°°
|t|=PEsin®
=4x107° x10x107° xsin30
=4x107°° x% =2x107"

41. A

Sol.

TRRTTTTTTA

Displacement =,/(2R)2 +(nR)2 =R4+1?

42. D
Sol. Based on Theory
43. A

1
/BRT ( 5}2 /SRT
- =|1+— -
M X ™M
3x22

7x8
= X=28

Sol.

=

1+E
X
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Solutions

44. A

45.

Sol.

46.

Sol.

47.

Sol. B

k:%x5><40025>< 200=1000J

Ak Am 2Av 05 2x04

—= =—+
2k m v 5 20
1 4

Ak =1000 (— + —j = 1000(
10 100

10+4
100

j =140J

p; X2m2 ~m, 16

D
Kl
KZ 2rnl p; ml 9

A

From continuity theorem A |V, = A.V,
1.5xV,=25x%x102x 60

v, = 25x 60x107% x10
1.5

V, =10 cm/s
By Bernoulli's theorem

2

P, +%><10000><(0.1)2 =P, +%x1000x(0.6)

P, +5=P, +%><1000><36><102

P,+5=P,+180
P,-P,=175Pa
B
dP
dv/v
Pv=a
Differentiating w.r.t to pressure

v +P3v2£:0
dp

v:—B@:O
dP

=-3P
dv

48.

Sol.

49.

Sol.

Which is the equation of downward parabola.

50. D
Sol. Q = (m, = m; —my) x 931.5 MeV
=(238.05079 -234.04363 — 4.00260) x 931.5
= 4.25Mev
Section - B (Numerical Value)
51. 40
. 1 )
Sol. Energy per unit volume = 3 stress x strain
1 .
Energy = 3 stress x strain x volume
1 - 2
SO:ExYxStraln Axl
2x107
80=£><2><1011><u><A><20
2 400
+7
20= 10 x A
20
40x 10 m?2=A
A =40 mm
52. 16
V2
Sol. P=VI=I°"R=—
© R
ow R 2!
ow R= A

If wire is cut in two equal half

rR=8
2
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53.

Sol.

4.

Sol.

. \A
Initial P, =?°

2 2

V. V.
After P, =—2x2=-2x4
R R

P, Jx
2 g2
P, 1
x=16

D

General equation for displacement is given by
X = Asin(wt + ¢)

at given time

= ot+¢=30°

3

:x=40><7:> 20\/5 cm

= A=40cm

:»K.E.:lk(Az—xz)zzoo
2

1 (1600 —1200)

200==k
2 100x100

400 x 100 x 100 =k x 400
k=10

X=4

50

250mA 5Q

250mA-i
——"VW—F

. A\
> \G)

250mA x5 _.
5+Rg

105002

N

{1
25V

- 25 -
T1050+R. Ra, (i)

From (i) and (ii)

95.

Sol.

56.

Sol.

of.

Sol.

25 _ 5
1050+R; 4(5+Ry)

100(5 + Ry) = 1050 x5 x R x 5
95 R, = 4750

R;=50Q

2
n2

[oc—
z

N _ 2° x4 1

Mo 2x4x4 2

6

£ - _i{rAZE}
2meyly  2¢, s
skl

=—|—-0

2e, 3

E:ELI2
2

) dE dl
Rate of energy storing prrae LIa

Now we Know for R — L circuit

&3S INSTITUTE

JEE ADVANCED | JEE MAIN | NEET | OLYMPIADS | MHT-CET | FOUNDATION

PAGE No. :

(9)



13" April 2023 (Morning Batch)

Solutions

58.

Sol.

59.

Sol.

60.

Sol.

Time at which rate of power storing will be max,

t= L
RIn2

d_E_E_Z(l_ljxl
SO T RUT2)2

a=2,b=50

conj

2
—MRZJ—VC"Z"“ VY
R? 2

Power gain

:AV-AlzB&.B:BZ&
R R

B B

[ (20-10)x10°°
| (200-100)x10°°

Hence x = 3

3
8 1x10 _10°
10x10°

CHEMISTRY

Section - A (Single Correct Answer)

61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

A

Me
I
—NH _OH
C=0
/

COO”

i} I
COOH

MeHNN "~
D

Nowadays hard water is softened by using
synthetic ion exchangers. This method is more
efficient than zeolite process/Permutit process.
A

Mg is present in chlorophyll and in black and white
photography the developed film is fixed by
washing with hypo solution which dissolves the
undecomposed AgBr to form a complex ion
[Ag(S,0,),1*

B

NO is paramagnetic with BO = 2.5, NO* is
diamagnetic with BO = 3.

C
Borazine is BjN;H,
H
H IL'G H
E!E! . LE'
n \\\\\1 Ny
|
H

B,N;H, + 9H,0 — 3NH, + 3H,BO, + 3H,
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66. A

Sol. Among the given compounds, the following
compound has the highest dipole moment because
both the +ve and —ve ends acquire aromaticity.

67. D
Sol. Nylon-6 — Caprolactum (Monomer)

(Aromatic)

{Aromatic)

Natural rubber — Isoprene (Monomer)
Vulcanized rubber — Sulphur containing rubber
Neoprene — Chloroprene (Monomer)

68. A

AICl, and hydrogen chloride gas isomerise to
branched chain alkanes. The major product has
one methyl side chain.

. ) .\ Anhy AICIy
CH; - (CH;), - CH; HCLA
(l‘Hi - (H - {CH: }3 —{1H_-i
CH;
2 — methyvlpentane
(major)
71. A
Sol.
OC H

. L0
(1) /L\/Hr —_—
8,2

2, H,0 is stromg nucleophile.

() lLII[:IEI 4 12-Hehin
)\/ H,—

Sol.
OH E!Hll; _ C.HOH /’\
T ocw
|_E; —_— 'Jf . H, O H 15 weak nucleophile.
72. B
Sol.
—
I 2- hvdnde shift
CHO e CN
|:>—-£<:| —>[><:> | ) |[w H—+—0H HO——H
l & H | OH t:: T ont n——on
CH.OH CHLOH CH,OH
J-x+| H.O l[[,{}
CO — Cilveeraldehvde W
" r : : COOH COOH
69. C H— o HO—p—H
uv ]]__{}H ]]__'::H:
Sol. 0,(9)——0(9) + O(9)
CH.OH CH,OH
0,(9) +0(9)—>0,4(9) HNO), Ilh'n,l
CF,Cl,(9)—— él(g)+éF2CI(g) COOH COOH
H —— (i H}—F—
Cl(g) +O,(g)——>ClO(g) + O, () H—f— Ol H—1— Ol
COOH COOH
ClO(g) +O(9) —>Cl(9) + 0, (9) Optically Optically
machve active
70. C
Sol. n-alkanes on heating in this presence of anhydrous
&
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Solutions

73. A

Sol. Zinc is refined by distillation method, which is used
for metals having low boiling point.

74. C

F T{L?|r
Sol. /E :\ 1;

CIF; is colourless liquid.
7. D
Sol. Be(OH), is amphoteric in nature.
Sr(OH), is basic in nature.
These two undergo acid - base reaction to form a

salt.
Be(OH), + Sr(OH), — Sr[Be(OH), ]
(salt)
76. C
Sol.
e
HO g
HN i1 l
1)
NH
kOH
77. B

Sol. Electronegativity of an element depends on the
atom with which it is attached.

NO = neutral oxide
Al,O, = amphoteric oxide

78. D
_2.18x10% 72
Sol. E, =—==2%°2 £
n
i.e., En oci2

n

79. D

Sol. Lyophilic sol is used as protective action for
lyophobic Sol. It fomis a layer / film around the
lyophobic Sol.

80. B

High IE due to half
filled & fully filled configurations

Sol. Eu*:[Xe]af’
Eu*® :[Xe)df
Y [ Xedf!?

Section - B (Numerical Value)

8L 4
Sol.
CH,  CH, CH,  CH,
I | . I |
E‘Il:,—ll'—ll'F[—ll'—l'E]:+hI'H_ :|~ CH c|~ CH,
HC OH H H.C H
CH,  CH,
I I
(A} CH,-C-CH,-C-CH,
| +
H,C
+
CH,  CH,
_ Iy
(B) CH, - ¢ - GH - CH - CH,
CH
if]l. tlt'J[.
—> CH,-C-CH,-C=CH,
I
CH,
(A) CH, CH,
I I
L CH,-C-CH=C-CH,
I
H,C
CH, CH,
I
> (?H,—(‘-'E;.‘H-(.‘H—(.‘H, (d+
CH,
(B) CH, 1:}{:
I
- CH.-C'-?-('II-C'II.
CH,
82. 240

Sol. For Isotonic solutions

=7,
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Solutions 13" April 2023 (Morning Batch)
=C,=C, _i
12 200
— =0.05 [x —> Molar mass of A] .
X
oowt. of C = ——x12=0.06
X =240 200
83. 5 (W = wt. of Organic Compound)
W=0.25
Sol. [Ba™] _ X005 _ 5 55
0.126
Moles of H,0 = =0.007
25>< 0.2
[F1= =0.01M . Moles of H atom = 2 x 0.007 = 0.014

[Ba”][F * = 25x10”

K,, =5x107(given)

[Ba”1[F T’

Ratio = =5

s
84. 400
Sol. A, + B, - 2AB; AH? =-200 kJ mol~!

= AH? (AB) = -200 kJ mol-!
. AHY, for reaction

A, +B, - 2AB is —400 kJ mol-!

Given :
1:05:1
Assuming bond enthalpy of A, be x kJ mol-
. Bond enthalpy B, = 0.5 x kJ mol~*
. Bond enthalpy AB = (x) kJ mol

A, + B, ——2AB; AH},

x D"-\

—400=Xx +0.5x — 2x

—400 = -0.5x

- X =800 kJ/mol
85. 56
Sol. Moles of CO, = 222= 1
ol. Moles o 2= a1 =200

*. Moles of carbon

=(Moles of CO, ) x1

Bond Enthalpy of A,, B, and AB is

—400kJ / mol

86.

Sol.

87.

0.014><1><1OO

% of Hydrogen =

. 0.014x1
025

x100

=5.6

=56x10"
1
Reaction with HCI
Ca(OH), + 2HCI — CaCl, + 2H,0
Volume of Ca(OH), = 10 ml
\Volume of HCI = 20 ml
Concentration of HCI = 0.5 M.
No. of milli moles of HCI =10
No. of milli moles of Ca(OH), =5

no. of milli moles 5
V(ml) " 10
=0.5M.
Reaction with H,SO,
Ca(OH), + H,SO, —» CaSO, + 2H,0
No. of milli moles of Ca(OH), =20 x 0.5 =10
I.e., no. of milli moles of H,SO, = 10

.8, Mc,om), =

no. of millimoles
V(ml)

=M H,S0, —

10

10
=1M
392
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Solutions

LA

nRT" ZRT
Z,=1.07,P,=100atm,V,=0.15L, T, = 500K
Z,=14,P,=300atm, T,=300K,V, =7

Sol. z

Plvl _ P2V2 —
ZRT, ZRT,
1.4

V, =——x.03
1.07

=392x10*dm?
88. 3

125 A
A =A =0
Sol. A, OXloo 3

[87.5% complete]

A 57 AO 577 AO Yo AO
7 7 7

0 2 4 8

tgs =31,
SLox=3
89. 68
Sol. By balancing the redox reaction we get,

10 FeSO . (NH, ) 80, 6H,0 |+ 2KMnO, + 8H,80,

l

5Fe, (801, ), +2MnSO, +10(NH, ), 50, + K80, +68H,0

90. 161
Sol. W=zxixt

Exixt

Density x Volume =
96500

at. wt.

( ; j><2><x
10x100x0.0001=~Y"7J __ (yf.=2)
96500

.. X =161 sec.
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