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PHYSICS

SECTION -1

1.(2) N ><£m’3 :ilnRs
3 3

=R=N"3r
Loss of surface energy = Energy released.

Energy released = No4nr? —c4nR? = 47tc( Nr? — RZ) = 475(5(Nr2 -N 2/3r2)
= 4nor? (N - N?%) = 4x3.14x0.07x10° (1000-100) = 7.9x10*J

2.(4) Workdone =U¢ —U; =(—MBc0s180°)—(—MBcos0°) = 2MB = 2x5x 0.4 = 45

3.(4) Drift velocity =Vy = ﬁ T= (eIA_VjT
m .m

So, drift velocity doesn’t depend on area.

4(1) AW =—%x(50+10)><150><103 x107° j =—4.5joule

AQ=0 - AQ=AU +AW =AU =—AW =+4.5]
Vg, 0<r<R [v5,0<r<R
) () k—Q,rZR ﬂ,rzR
r r
Where kFQZVo =kQ=VgR
6.(4) Unitof X_ and Xc isohm.
So, option 4
7.2
A B
+I—>— ----- — /450 — E q
0 L |/ : 1y 05 45°%c0s 45°
2 e 2
—0 cos 45°
2
b 1 1 |
So, Intensity (final) =9 x=x==-29
w( ) 2 2 2 8

8.(4) 04 =40n3r
:go(l—g):A GM _GM 1_gp

R (4R)2_? 4 4

_4 143 - 3R =3, 6400km=4800km
R 4 R 4 4 4
9.(2) -.-ucosezﬁxu
2 3,
=0=30° i .
2usin6 2u 1 wu 0
=T= =—X_—=—
g g 2 g
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10.(3) Due top earth’s magnetic field effect, conducting ball will accelerate with acceleration less than g.

Bil/(force)
K K K K K
K K K
K K K
K K K
B

mg

11.(2) Power = (ﬁJ x hf

sec
3 —-13
= hf =%J —15%x10 3] = f =%:§xlo_21Hz
10 6x1073* 2
(e}
:>x=53><10 m="2+10"%m=1.2x10"3m
d 1021
2)(

(gamma rays)

12.(4) Both Assertion (A) and Reason (R) are true independently but reason statement (R) only validates the
statement (A) experimentally.

13.(4) y=(Ac +Ansin(agt))sin(ogt) = A, sin(mct)+%.2.sin(coct).sin (ont)
An

=A sin(coct)4r7cos(coC —oam)t—%cos(oom +oo )t

f, = f, =500Hz

f, = @ — O _ 10007 —4rm _ 498Hz
21 21

fy =% 500,
21

14.2) n :% ; B=p,poni

Total flux = N.B.A= N.p, pgni.A

2 2
:(NT]“rMOAi :4(())3 Xy x4nx107" x2x1074x0.4 = 4 x107°

10° _10_5
32x107" 32 16
15.(3) Free neutron is radioactive outside stable nucleus. It decays to proton as it has higher mass.

16.(1) Astemperature increases, more hole-electron pairs are created and thus conductivity increased.
These free electrons populate conduction bond.

16x10* x10 % 2u, =10° =y, =

C
17.(4) y= C—p = is independent of temperature for ideal gas it depends only on degree of freedom.
Vv
18.2) - Lka? =25 ikaz o lie e im?
2 2 2 2
When X = é
2
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2
Tkaz 2L k(A) 4+ im?
2 2" \2) 2

:>1KA2 1_i _3 EKAZ _lm\/2 =KE
2 4) 2 2 2
i 100(2vx2
19.2) Force = Change in momentum _ (2vx2) _ 200mv
Change in time t t
20.3) N =Fsin30°+mg = 200><%+700=800
SECTION -2
Co o Co
21.(5) C=——— = Refractiveindex =n=—2=Ju, &
VHr & C
Co Co
n=—>
c VS Toac,
= U =25
u =1=¢,=25
so Sr-20_¢
"n 5
22.(3) Time to cross = w __km =0.25hr

~ 4km/hr

-.» Drift =time to cross x speed of river
=0.25hr xV,jyer =0.75km

Viiver =3km/hr
u=2m/s

speed of swimmer

23.(7)

a=2m/s?
S=6m

—=Vv2=u24+2as=4+2x2x6=4+24=28
So, K.E :%x500><v2 —14x500J = 7KJ

24.(20) Both springs are in parallel
S0, keq =2K

= K.E :%x25=18.75\]

0.49 2 7 7
T =2n / X :—“sec
Keq
No. of oscillation in 14 1 sec = 14n
7n/10
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25.(60) €5 =0 AQ

oy, Mg/A
=Om _MOIA
Y Y
L Em=ET
—6 11 -5
:m=aA9:> M = AyoAB _ 3x107° x2x107"x2x107° x50 _ 60kg
Ay g 10
26.(242) | s = Z;O %—ﬂA
Loy = V2.0 s =118/2 =\121x 2 =242
X = 242

27.(640) E = (4000x2)i

¢Ieft face = O, ¢right face — 4000 x (02)2 X 4000)(10_4 =0.64x10=6.4

(I)other face — 0
Drotal = 6.4 V-meter = 640 V-cm

28.27) ¢ =13.6[1—5j _136xSev
M 9 9

E=13.6(1—1j=13.6x§ev
Ao 4 4
M _3/4_3 9_21

—=Xx=27

, 8/9 48 32

29.(10) L2+l 2mezg2 i — L2k =7x10"
2 25 10

3 2
2o 00 107 1 0 1m/s=10cm/s

m 1 100
30.(5)
; Vi
—{l—l\;w—lEl—w,—
r
2E
=1
5+2r
>t
E
—W—
E 5
—wW—
E 7V
Slzzi |2=|1:> 2E = 2E =r=5Q0
5+r 10+r 5+2r
2
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CHEMISTRY

SECTION -1

1.(4) (|)
CHg —CH,CHO+H-C—H

OH
s pEeREHEEnSE O 3 C/H -H,0 H—Cl— —CH —NaON |*_ —CH
—C—-CH, *....0 U\, Aldol f_ : T HHO $ $— 2
CH} condensation CH; CN CH,

Cyanohydrin
OH

|
H—C — if:CH,
- H,0"
COOH CH;
d+ 1
Racemic mixture

Carboxylic acids give CO, with NaHCO3 solution.

2.(4)  For isoelectronic species,

ionicradius oc
Nuclear charge

. Order: Ca%" <K <CI- <S*

3.(1) 2NaOCl+H,0, —2NaCl+H,0+0,

+1 -1
NaOCl——NaCl : Reduction

0
HZO§1—>02 : Oxidation

H,0, acts as reducing agent in above reaction

4.(3) Proteins are polymers of o.—Amino acids

NH,
| o
CH; -CH-CH, -CH-COOH
I
NH,

o.—Amino acid

5(2) ClO+NO,——>CIONO,—"22 sHOCI+HNO;
X y z
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6.(2) Aromatic compounds burn with a sooty flame.

OH
.. Compound — @
OH OH
—.’
Br

In low polarity solvent.

7.(1)
Mixture Separation Technique
(A) H,O/CH,Cl, Differential solvent extraction
O OH
(B) / Column chromatography
NO,
© Kerosene/Naphthalene Fractional Distillation
(D) C6H1206 / NaCl Crysta"ization
Pt ~F
F\~F
8.3) Xek O
Square planar
]
@sl—F
F
Sk See-Saw
H
NH; H |H H
Tetrahedral
i
>y
—F
BrF; L

Bent T shaped
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9.(3) Electrolyte: Brine solution
(dil NaCl)

Atanode: 2CI~ - Cl, +2e”~

At cathode: H,O0+2¢™ - H, +20H"

10.(4)
H\C:C/CHSL ph—;ﬁ—;ir—cu
Ph/ \H Br H ‘
H ale. KOH
Ph—C=C—CH, 41k P11—$=(|‘—CH.‘ ¢—| e
ll 1,, Lindlar catalyst Br
Ph\C:C /CH,
H/ (cis) \H

11.(2) In non-polar solvent surfactant:
\Q\/ — Non-polar
5 tail interacts
)7/ \\\\ with solvent

12.(1) Order of melting point:

Cl Cl Cl
Cl
Cl
Cl

Cp’ Co’ Cm,
13.(4) Cu®" +KI——>Cu,l, —N22%29% ,  Na,5,0,
(X) Sodium Tetrathionate

2 n

2
14.(2) For He™: E, =M; [ E, =—13.62—2}
n

AE=E,-E, =—13.6x4[%—ﬂ =—13.6><4><% =10.2eV

In hydrogen , this energy difference corresponds to transition : N, — Ny

E2—)E1

AE=E,—E, = —13.6[% —1} =10.2eV
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15.(1)

16.(1)

17.(2)

18.(3)

19.(4)

20.(2)

21.(6)

Higher the oxidation state, more is the acidic nature

Order of baSiCity: V203 > V204 > V205

Artificial sweetner Sweetness value compared to cane sugar
Aspartame 100
Saccharin 550
Sucrose 600
Autane 2000
2+ _
CoCl, —1225[ Co(H,0), | —2H<Ls [CoCl, |
i Blue (Y
FEI)n(l; Tetra(hec)jraI(Z)
Liquation and hydraulic washing are not involved in concentration of ore.

Nd —— Neodymium
(60) 44652

Nd2* : 4f4

NO, NH,
H,/Pd
*’
C,H.OH
O (CH,C0),0
: p NH—g—CH;

Pyridine
SECTION -2
Pd?* +4CI- ——=PdCIZ"

Pd2+(aq)+ 2e” — Pd(S) E°=0.83V

Pds)+4Cl(oq) ==PdCI; +2¢” E’ =-0.65V

Pd*"+4CI" —=PdCI{"; E’ =0.83-0.65=0.18V

AG®=-NFE =-RTInKq,
2xFx0.18=2.303RTlogK

2x0.18:@IogK

eq

eq
2x0.18=0.06log K¢

log Key =6
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22.(555) N, =2—'§ =0.03
ny =% =0.01
20

Mole fraction of X = % =0.75
0.04

Mole fraction of Y = % =0.25
0.04

P, =0.75x 740 =555 mmof Hg

23.(62250)  m=-\RT
Y,

400x10°5 — 2.5x1000x0.083x300 — 62,250
M x 250
24.(4)
0 0
I 1
onl | OH
OH OH

Oxidation state of phosphorus = +4
25.(2520)

k, E[1 1
og—==—2|=-—

kk 23T, T,

005\ E,[ 1 1
log| —— |==2| ==

0.03) 23[200 300

gt
log| = ==& x—
3) 23 600

Ea

2.3x600

log5—log3=
E, =2520

26.(44) Organic compound + O, ——CO,

0.492g 0.792g

Moles of CO, = % =0.018

Moles of ‘C’ = 0.018 mole
Mass of ‘C’ =0.018x%x12

% of carbon = M x100 = 44%
0.492
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27.(4) Zn+2HCl——>ZnCl,+H,

115¢g
=0.175 moles

Nzn _ NH,

1 1
Moles of H, =0.175

Volume of H, at S.T.P =0.175 x22.7 =4
1

1
Ang = —E

K, =K, (RT)™

2x10% = K, (0.082x300)

K, =1x10%
29.(3)
0 NH,
Ho fl‘munln
1. H: " Brz + NaOH Bromamide & Na:CO}
NO, NH,
3. %
Pd/C
NHCOCH, NH,
(0]
4. dil H,80O, + CH:_g_OH
A
30.(610)

+Cl, (@1 Cl"(ag)

BE A
2

Cl(f:)

l./\cgl 1 Cl(e)

Cl(g)

'/\h.\'dH(‘l.'“’

AH :%—350—380:610k‘]
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MATHEMATICS

SECTION -1

1.Q) a=ﬁ+j+k,\ﬂ¢oﬁj¢o

(o]

b+6+d:b+ —d,Bﬁzo

2abi+bci+aci=2ab-2bc-2ac
4bc+4dc =0

ac=0

So d and C are perpendicular to each other.

Since d and C are perpendicular to each other so [d+Ac|>|a| forallLeR

X X X"
220 P=log,(1-a). Pn(x):x+7+?+ ...... o xe(0,1)
o .50 a .50 al 50
t—dIZIt —l+1:J- t —l+ 1 at
Ol—t 0 1-t 0 1-t 1-t

[0

1
!{—(l+t+t2 +e +t49)+E}dt

2 3 50
—{a+%+%+ ..... +Oé—OJ—Ioge (1-a)=—(B+Rya)

3.2) |7|=4=x=4co0s6,y=4sin6

1

U+iv=(4cos6+4isin6)+ —
4(cos@+isin6)

u+iv=(4cos6+isin 6)+%(cose—isin 0)
u+iv=(4+ljcose+isin 6(4—%
4 4

u+iv:£cose+Eisine
4 4

u :Ecose,v=Esine
4 4

ﬂ :cose,ﬂ =sin0
17 15
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4.(4)

5.(4)

16u”  16v” _
172 15°

sy
S

v
17?15
16 16

1 NG 2 2 2
Sothe locusof z+— is —+ y _ y

+-—=1= + =
z 177 152 17V (15Y
16 16 4) (4

So the two curves intersect at a four distinct point

1A 177

. _ 14 177 _
sin™t = =tan™* — —cos 13’ Let tan 1%=a, areacos *—

17 36

17 65 5 65 5
38 18

25 25
o=38
Now sin~*(sin8)+cos ™ (cos8)
3n—-8+8-2n=n

(p—a)v(pa(-a))

(~pva)v(pa(~a)) " p>d=-~pvq
(~pvavp)a(~pvav~q)
(~pvpva)a(~pvav~q)

(Tvq)/\(~ va)

T AT =T (Tautology)

$2:(~ p—>~q)A((~p)va)

=D

VMC | JEE Main-2023 13
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(=(=p)v=a)A((~p)va)
(pv~a)A((~p)va)
(~avp)a(~pva)
(@—p)r(p—0)

p < g (Not a contradiction)

So Slis correct and S2 is false.
6.(3) Event A =Two drawn balls are black.

Event B = At least five balls in the bag are black.

P(AnB
2 3 4 5 6 7
P(B)= Co G, G "G G G

5 6
P(ANB)=+ G, G 25

) 6c2 15
Required point :é :§
35 7
1 0 O
7.10) A=|0 4 -1
0 12 -3

1 0 011 0 O 1 0 0
A2=|0 4 -1|l0 4 -1|=l0 4 -1|=A
0 12 -3||0 12 -3| |0 12 -3

A=A A =A...... A=A
(A+I)11=A(11C0+11C1+11C2+ ...... +14 0)+11011I=A(211—1)+I
=1.(211—1)+4(211—1)—3(211—1)+3:2><211+1=4097

8.(1)

/ l,
@ ! & - ®

Let | be the perimeter of square and |, be the perimeter of circle.

dy
I2

h+l,=20=1=20-1, = -1

Let S=2A +3A,

- z('zl)z +3(n)(%]2

VMC | JEE Main-2023 14 Solutions | 315t JAN Morning Shift
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9.(3)

B
d|2 8 d|2 4x

For critical point d—S =0
2

b =—2i+0j+k
b, =i+j-k
& =5i+Aj—Ak
azz—i+j+4k
i ]k
bxB=-2 0 1|=—i-j-2k
Now & —&, =61 +(A-1) j—(L+4)k
_ (51—32)-(51><62)
by
2\/52‘—6—k+1+2k+8|
Jd+1+4 |

A=-159

-5 _PB-A_y+A_
-2 0 1

oa=-21+5

B=A, y=1-A

o+2y=5-2A

a+2y=35 or —13

VMC | JEE Main-2023 15
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10.(4) a*=1296,a=6

6.8 6reeri-126
rPor

%+1+r+r3:21
r r

%+r3)+(l+r)=21
r r

r r2 r
Lirls iz+r2j:21
r r

r r2

2
Lol () _2]_21
r r

1
Let r+—=t
r

t3-2t-21=0
t=3

Other two values of t will be imaginary.

r+1=3
r

So, the value of 1>+ :(r1+r2)2 —-24r, =9-2=7

r3_3r+1=0
I’1+I‘2 :3
nr =1

11.(4)

Given Circle is X2 +y2 —4x—6y+11=0, centre E (2,3)

Tangent at (3,2) is x—y—1=0

E I G +1j+[l+r

Lirls i+r2+2—2):21

A be the centre of the rolled circle C; , B be the centre of the image of the circle C; in the tangent

By using the parametric form, A (2+ 2x/§,3+ 2\/§)and B(4+2\/§,1+ 2\/5)

VMC | JEE Main-2023
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M N

AM =3+22, BM =1+2J2, MN =2

.. Area of trapezium:
%(4+4J§)2=4(1+J§)

12.(3) Domain [2,6)

f(x)= 1+2x2 for x €[2,3] — Decreasing —>Range (

:

for x €[3,4] — Decreasing —| —,—

2

H
H
— 1 ;i

1+x

f(x)= 1+4x2 for x € [4,5] — Decreasing —| — 7

(6}

3 3
710
4 4

7
5 5

2
f(x)= 1+5x2 for x € [5,6] — Decreasing — 96

\‘

| I

. (5 2
Sorangeis —>| —,—
375

13.(2) Equation of normal can be written as 2xsec 0 —by coseco = 4—b?
Let P be the distance from the origin
b2 -4 |

J4sec? 0+b? cosec?0 ‘

P=

We have to maximise P, so we will make
2 2 2 .
4sec” 0+b“ cosec 0 as minimum

Let | =4sec? 0+b? cosec?0
g—g —8sec? 0.tan 0 — 2b° cosec?0.cot 0 =0

tan29=9
2

So the maximum value is

4-p?

\
[ 2o
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4—b? \_1
J2(b+2)+b(2+b)|

b=1

2 2
ooxt oyt 43 L2 21 a2
So ellipse is I+T_l e—7 by using b =a (1 e )
14.2) y=sin®(n/3cosg(x))

p(x)= L(—4x3 +5x2 +1)3/2

32
y'(x) =3sin2(gcos p(x))xcos(gcos p(x))xg(—sin p(x))p'(x) g (1) :2_;
p(1)=

N

=3sin

gcos P jxcos(scos p(l)jxg(—sin P(L))p'(1)

(
3sm2( ngcos( j g( smz—;jp'(l)

r (—4x +5x2 +1) ( —12x? +10x)

N

1=55 7))

-%[——fjw%

y(1)=sin®(n/3cos2n/3)=~=

2y'(1)+3rny(1)=0

15.1) “J/~2 2+3sin X _“./[2 dx+njl.2
7t/?)sin x(1+cosx) n/gsin x(1+cosx) n/3(1+cosx)
4 I
2 X 2 X
/2 n/2(1+tan j.sec —dx
I1=ZI K = 2 . Lt tan X —t,sec? X I _ gt
7T/3S|nx(1+cosx) 3 2tan§ 2 22

112 2] 1
I]_: —dtzlilnt+3:| —)(§+In\/§j
INE] t 143
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16.(2)

17.(2)

18.(4)

/2 /2 /2
3 3(1-cos x)dx 5
I, = j 1+cosxdx: j —Zzsj (cosec x—cotxxcosecx)dx

/3 sin™ X /3

3[—cotx+cos ecx]“/2 = 3{1—i}

/3 \/§

I1+I2:%—\/§+In\/§

jab)
o
—
(@
|
o
~—
I
(on
o
—~
QD
|
o
~

b-c a-d 1 1 1 1 1 1

- = s = = ___=_-

bc a c b d a b d

(a,b)R(a,b):é—%:%—i is false = R is not reflexive

(a,b)R(c,d)=(c,d)R(a,b)

:l—l—l—lzl—l—l—l is True =R is symmetric
ab dc c¢cd b a Y

(a,b)R(c,d) and (c,d)R(e, )

R is symmetric but neither reflexive nor transitive.

\/x2—4x+3+\/x2—9 :\/4x2 -14x+6

J(x=3)(x=1) +/(x=3)(x+3) = (x—3)(4x-2)

X—3=0=>X=30rJx—1++/x+3=+/4x-2

= X-1+x+3+2Vx* +2x-3=(4x-2)  =2yx*+2x-3=2x-4

:>x/x2+2x—3:x—2 =X +2X—3=X%—4x+4 :>6x:7:>x=%

Which is not valid.

= X =23 is the only solution.

1 11
A=lo B 7|=2B-a-7
1 2 3
6 11
A, =13 B 7=4p+11
14 2 3
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1 6 1

Ay=la 3 7|=-40-50
114 3
11 6

A,=la B 3|=8—20-3
12 14

If a=B=7=>A=0and A,,A,,A,#0

=>No solution
If a:—STf and B:—l—le,Ax,Ay and A, =0 = oo solution

1 2 1 2
19.(3) The parabola (x+§j i y2 :(er_j
y

=y=x2+x=>f (x)=x%+xand tan"* [ (x) +sint [ (x)+1:g

2

= f(x)=0=>x"+x=0  =x=0,x=-1 two solution

20.(2) f(x)+j@dt=\/m3 f(3)=2

3

Applying Leibnitz theorem

, f(x) 1 1
= T e
xf'(x)+f(x):%\/%

S (0f () = 2 (x40 (x+1) )

3/2

:>x.f(x)=%(x+1) C(x+1)2 e

Put x=3=>3.f (x):%x8—2+c:>cz%

Now put X=8

8.f (8)=%x27—3+C:6+%:3—;

—12f (8)=12x 2 xt =17
38
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SECTION - 2
21.(9) 5°=3125=11x284+1

5% =5 (5° )19 —625[11x 284 +1]'°

=625 (multiple of 11 +119) = multiple of 11+ 625 = multiple of 11+9

=> Remainder =9

ZO—Er)

30-r ' (
22.(2) General term =%C, (x2/3) (%j =3¢ 2"x 3
X

At r=6; 20—1—31r:—2:>oc=2

23.(2997) Number starting with 2 =1x 6% =1296
Number starting with 3 =1x 6% =1296
Number starting with 40 = 6° =216

Number starting with 420 or 422 or 423 or 424 or 427 =5x 62 =180
Number starting with 4290 =6

Then appears 42920, 42922, 42923

So the position of 42923 is =1296+1296+216+180+6+1+1+1=2997

24.(710) A={1002,1005,.......2799} = 600 numbers
B ={10011012,......, 2794} =164 numbers

C ={1023,1056,......, 2772} =54 numbers

Common multiples of 3 and 11=600+164—-54 =710

X+ |X X x<0
25.(72) f(x)%, g(x):{xz 0
x2+‘x2‘
x20, f(g(x))= 5 =x?
X <0, f(g(x)):XJFTM:() 4]5,())y:(’§
. 1 15 3(x 15
Required Area A+ Ay, = —x15x—+ (—+——x jdx=72
2 2 \2 2

26.(36) [axbf’ +(ab) =[a® |bf
48+(ab)’ =14x6

(ab)* =84-48=36
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27.8) as=2a; —>a+4d=2(a+6d)
—a=-8d
And 8, =a+10d =2d =18 =d =9

1 1 1
. —_—
dp /81 a1 T8 817 +4/ag ]

12 24
S:E(m_\/a):ﬁ

28(5) 02 :%Z fl (Xi )2 _(Y)Z _ 12+54+256+i55G-’,_';324+ 245+ 384

_(6+18+64+50c+54+35+48j2
45+

3_(1275+25aj_(225+5a)2

45+ 45+ q
3:1275+250c_25
45+,
28a+1260 = 250, +1275
3a=15=a=5

2-1+2 1
29.(9) cosO= ==
© B 2

0=60° and . =30° = tan?6.cot? 6 =3x3=9
x-1 y+1 z-3

]
Point P (2A+1,—A—1,A+3) of the line L
Lies in the plane 2x+y+3z =16
=4h+2-1-1+31+9=16 =A=1=P=(3-24)

Let the point Q =(2u+1,—p—1,1+3) in the foot of perpendicular from R(1,—1,-3)

30.(180) The line L

Direction ratio of RQ in (2, —, i+ 6)is perpendicular to the direction ratio of line (2, —1,1)
=4p+p+p+6=0u=-1 =Q=(-10,2)

Now the Area of triangle PQR is = %‘@XR—Q)"

i j ok
1

a==[|2 -1 7|
2 1 5

a:%‘—12?+24j‘:‘—6?+12j‘:6\/§ = a?=180
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