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PHYSICS

1.(A) The figure below shows a position where X < %

= Direction of induction changes at X = L
= The changed direction continues

From X =Lto X=2L

This leaves us to check (A) & (B)

‘%
dt

will be max at 2L

So (A) correct
ovc B 3ma
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3.(A) Energy of electron = E,

A
—& =E, given
A 09
. 1_5
C }\’C
-&9:22x1&6(1—£j
Ay 4
1 z°x136 3
= —= X —
Ay hc 4
g_ta_ hoxd By
L. 2°x13.6x3 hc
- E, - 2% (46)* x13.6x3
4
M _
L. (41)*x136 3 hc 2

4.(A) M =(i)nr?
(B,)inr?cosO = (mgr)sin®
(B,) nr?l
mgr

tan 6 = nrlB, / (mg)

tan0 =

5.(BD) p(k)(6)2(4nR2) +1lo=0

P

A
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Q+LR29:O
| €, 100R
2
atr PR g
ler

2 2
hc xﬂxma M36X§:{ﬂ§)xﬁxzz253

>
B

>
M

"ol Mg
90-0." ’

VMC | JEE Advanced 2024

Solutions | Paper -2



Vidyamandir Classes: Innovating For Your Success

S N
1001 &,
— 2
0)2 _ po +2R
60r
Atr =10R

6.(ABD) Mass = tx10kg

27 In

o= P,C
100 ¢, |

Vol :ﬂnx—xlO_6 ="x10°"
3 8

S= x10°

m
v

O©IN

Fet = m
2

W =7mgh =0.077J

mv?

W=—— V=7m/s

2
VIS o5
2g 20
F

viscous

= 67TNVr

7x3

=6mx1x107°3 x 5 x1072

7
other — & mg

Ratio = @
9

9/2 mg

mg

7By r="V _

gB

JquV _ \/ZmV
aB q

(:xlo—”j(lvl )16p x10
(2)

&)

1.6x1071°

— \J400x108M x10

For, HTM =1
r=2cm
X=2r=4cm
For, Am =144

X = 24/144 x2 = 98 cm

—26
.0 X

= (20)\/M><1074 x10 = 2¢/M cm
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2
8(3) V=i p
3 4

av _ 2d (diameter) +@ _ 3%
Vv d h
9.(2)

6() 61
0, 0) (40)

VpSinBy =V, sin6;

For 61:45:60 VOZV]_

L

Vo2

For 60°, 30°

(vp)sin60° = v, sin30°

Vl = Vo‘\/§

L 2

t :TZ = =
(Vo‘\/é)'\/§ 1 2V0
S 3)

10.(3) For 0 =30°

¢1=i—i(1—cos3o<>)x2=qz—*/§

€ <€ €0
For 6 =60°,
o= 3~ 4 (1-cos609)x2=-9"
80 280 280
_ &
b, NG

11.(12) For P :

sin 60><1:\/§><9l
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sin 6, =£x£ =i
2 3 2
0, =45
L+r,=A; r, =15°
For P, : (for min & P, has i =60°)
sin® =/3sin30°
sinizﬁsin(ﬁj
212
12.(171) due to wire —
2 2kk
.[/2 'Y
v, -V, =2k In4=2(9x10%)(5x10"°) = (10)(9)(2)(0) = (7)(9)(2) =126
Due to shell
g (9107 9
v, :{mxlo } ; v, - (10x10 )(gxlog)
1 2
9
V, -V, w 45V ; NeT =126+45=171V
8P
13.(96) (r3)=—2(r;3
( )(rl ) 27 (re3)
2
ﬂ_m:@ )22 4ay 06
I 3, 3)| 3
14.(600) Paragraph (1):
(d)wzgx; y:_87“D:@
D d d
(8)(6000)(10°*°)  (8)(6000)(10°) _ (8)(600)  (8)(600)
0.76x1073 0.84x107° 0.70 0.84
1
= (8)(600){ ——— ——— \ =600um
=X ){o 70 084} H
1524y L =8
d
81 _ (8)(6000)(1077)

~ (0.8+0.04sinwt)(10~3)  (0.8+0.04sin 0.08t)10~3
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~ 4(600)(8)
~ (0.8+0.045sin 0.08t)

du _ (600)(8)(0.04)(0.08t) cos(0.08t)
dt (0.8+0.045in 0.08t)?

cos(0.08t) =1
sin(0.08t) =0

0=24ms:
16.(0.75) V = amcos ot

am
7xm+mxaco

2m

3am

VAR
om 4

vom 475
am

17.(4.25)

At T v:acosE:O
20 2 3

an
m— =2mv,
2

3
v, =22 = O

0

4

2 2 2
1nf2e +1k(2a)2:1k><m2+£><2ma(D
2 2 2 2 2 16

2 2 2.2 2
a“w mo-a 1 mo
+me’a’ - ==x x X 2

16 2 2 "

m

mc02a2 2 1 2 2
+Mo’a == Mo’ xm
16 4
17mw’a®  me’xm’
16 4
2 2
17a =4b* = X, =2b;X , =4b? :%zg
m a 4
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CHEMISTRY
2

1.B) KE.=-E=136 Z—Z eV/atom
n

For maximum kinetic energy, Z should be high and n should be low.

2.(D) MxY,0,
Given Y = +3 oxidation state, so total charge on X atom of Mis +2
X 2X
—(+2)+—(+3)=+2
3( ) 3 (+3)

2x 6
3 3

+2

= 8x=6:x:g

3
= X==
4
= x=0.75
Cl
e, C Cl
3.(D) L-glucose %) n-hexene %—) %
10-20atm Cl Cl
Cl
4.(B) [PCI, ] [PCI4F,] colourless crystal
[PCI,T"[PR;]" white crystal
5.(AC) Anode : N,H,(agq)+40H (aq) — N,(g) +4H,0(() +4e~
Cathode : 0,(9) +2H,0(¢) +4e~ — 40H™ (aq)
Overall reaction . N,H,(aq) +O,(g) — N,(9) +2H,0(¢)
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6.(CD)
(A)
(0]
o T N"ScoE m
/[k CN~ Pd/BaSO
o 1
H.C 0 . W
0]
0 = CO,Et  SnCl,
Y _ 5 5
H,C (0}
(0]
0 — CO,Et NaBH,
—_
/\k — CH=NH
H,C 0}
OH
9 = COBt s
— CH,NH,
H,C 0 S
OH
— COOH
— CH,NH,
HO o
Not Given Product
(B)
O
i B _\/\CozEl H;
CN Pd/BaSO
H,C 0 e, NG 4
(€]
O — CO,Et 1,0
PY - o~
H,C 0
(0]
— COOH  snCly
— COOH HCl
HO
(0]
— COOH NaBH,
— COOH
HO
OH (No reaction takes place)
— COOH NaBll,
— COOH
HO
(Not given product)
VMC | JEE Advanced 2024 8 Solutions | Paper -2



Vidyamandir Classes: Innovating For Your Success

(©)
0
)O]\ =MCOZEt _NaBHy |
CN
H,C o = Rt
OH
o :\/\coﬁa SnCl,
)I\ N -
H,C 0 =
OH
0 :MCO,EI H0*
/U\ CH=NH —_
H,C 0 e
OH
— "Scoon m
CHO Pd-BaSO,4
HO E—/\/
OH
— "ScooH H,
CHO Pd-BaSO,
OH
= COOH
— CHO
HO
Given Product
(D)
0
O =MCOWE1 “:
)k CN PaBaso
/BasO,
H.C 0 W
0}
0 — CO,Et NaBH,
P _ e i —
H,C 0
OH
o = CO,Et  SnCly/HCl
P _  —
H,C 0
OH
0 = CO,Et Hy0™
) ;
)J\ — CH=NH
H,C 0
OH
== COOH
— CHO
HO
Given Product
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]
7.(8D) H,SOs HO-S-0-0-H
|
o)
10
H,S,0g HO-S-0-0-S-OH
| |
o) o)
10
H,S,0, HO-S-0-S—-OH
| |
O O
O O

H,S,05 HO—g—O—g—OH
(II)
8.(2500)
100 mL of 0.5 M =50 ml CH;COOH initially added
40 mL of 1 M =40 mmol NaOH required for unadsorbed CH;COOH
So, amount of adsorbed CH,COOH=10mmol = 10x107°x6x10% =1.5x10% molecules of
CH,COOH
Surface area of charcoal = 1.5x102 m? /g
Surface area occupied by 10x10~2 x 6x10%molecules =1.5x10? m?

1.5x102

- 5 =2500x10"%
10x10 x6x10

Surface area occupied by 1 molecule =

AT, ipxKp xmy

9.(150) =
A y |2X b2 Xm2
W,
My
1.2x m
ATy _ 1000
AT, W,
My
1x W,
1000
ATy =l.2x& =1.2x@ =15
ATy My 80

% =1.5x100 =150
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10.(41) Each AT pair has 2 H-Bonds
Each GC pair has 3 H-Bonds

So total energy required = (7x2x1) + (6x3x1.5) =14+ 27 = 41 kcal mol~*

11.(143)

|n(1+P—bj =kxt
U

In2
4. 5><109

nl 1+ 206 = In2 g xt
45%x10

~
>

x t

| 7x238 (n2
206 j 4.5x10°
n2

4.5x10°
0.693

4.5x10°

14.33x10% = t

(n(1+8.09) = x t

x t

(n(9.09) =

t=143.3x10°
t ~143x10% years

12.(5) [Co(CN),]*" = Tetrahedral
[Co(CO); NO] = Tetrahedral
XeF, =Square planar
[PCI,]" = Tetrahedral
[PCI,]” =Square planar
[ICI,]” =Square planar
[Cu(CN),J* = Tetrahderal
P, = Tetrahdedral
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13.(6)
OH
OH 0 N
NH,OH
HO OH 0 0 SN N - OH
(P) (P) Q)
HO
0 0 H
CH3
KOH | 1. CHg-CH-CH-MgBr 10 H
CH-I Excess R
- 2. H-,O" 4 H OH
0 O (excess) 0 0 M3 (S)
(P) (R) Reduction product
14.(2)
OH
HO
>/\/\)\/
(P)
l();/u:o..
HO COOH C@(
Q) (R) oH
lpcc,z\ lpccm
)(L
0]
(S) (D
15.(93018)

0 I
0 /i\/l\ S
M % >\/COOH Polymerization o O 0o
x n
HO OH  HO
Q R

Molecular mass of polymer formed is (104+118)500 -18(999) = 93018u.
16.(3) 3Kl + 2Ky | Fe(CN) | —— 2K,[ Fe(CN), |+ Ki;

17.3) 2K, | Fe(CN), |+3ZnCl,—K,Zng| Fe(CN); |
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MATHEMATICS
. 4,3 3
1.(B) Let A=sin"— = tanA=—
5 4
B=2cos* 2 :>cosB _ 2
J5 2 5
1
B 1 2, 4
= tan —=— = tanB=—%=—
2 2 13
4
3 4
tanA-tanB , o -7
tan(A—B)= 4 3__°
l+tanAtoB 1+1 24
2 1
2.(B) I\/&+E><3x 22
0
2
:§X2X2J§ +3\2 =
8 17
= —+3[2="-A42
3 3
3.(B) L= lim (sin(sinkx)+cosx+ x)2/X
x—0"
_ exirg é(sin o+ x+c0s X—1) _ exirg)f ;[sin(sin kx)+x—23inzgj e
X
sin(sinkx)+x—2sin® —
= lim 2123 = k=2
x—0*" X
4.(D) Inthis question, roots of f(Xx)=0 are being considered.
1
For x#0, f(x)=0 for —=n, neN = x*==,neN
X n
(A)  False because: Xe [10*10, oo)
=N ie(o 10 |
X2 ’
20 . l
So, 107 solutions of — =nne N
X
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1
(B) False because: Xe {—, oo]
s

= %G(O, TCZ:'and

Can be equal to {1, 2...9}

(C)  False because: X e (0, 10—10)
. 1
= ; € (1010, OO) = ? c (1020’ OO)

Infinitely many natural numbers in (1020, oo)

(D)  True: x6(1/ n?,1/ TC) :%e(nz, 7:4)

More than 25 natural numbers in (nz, n“).

in(x?)(Inx)* sin(1/ x?
5.(BC) Since L=Iim sin(x)(In x) sm(ﬁ X )
== x(In 1+ X))

H 2
sin(1/ x )_)1

Note as X — oo, >
1/x

Inx)" sin(x*
=  Wecanreplace sin(1/x*) with1/x* =  L=Iim (Inx) ( )
o (@02 (In1+ x) )’

Note a 3+ 2 >0 ensures that denominator dominates AND L — 0
= (B) and (C) are correct.
When a3 +2 <0, L doesn’t exist as x has a positive power in numerator.

= (A) is incorrect.
When af3+2=0,

Lt sin(xz)(ln X)*
= (In(1+ x))B
L =0iff a < but (D) is incorrect because: oo =1> =—2.
6.(AC) Given P:(1,3,2)
LetQ: (1+a,3+2a,2+a)

Qlieson L, = a=1
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Q: (2,53)
Let R(2+hb,5-b,3+3b)

Rlieson L, = b=-1

=  R:(16,0)
PQ =6, QR =11, PR=3
_ [4 14 sj
Centroid of APQR=| —, —.—
333
7(AC) Let  A:(2t7,41),
By :(2t3, 4t,)
= G2, 2(t +t,))=(-4,0) =  t+t,=0

= 4.t E{—\/E, \/E} = A and B, are (4, i4\/§)
OA =443
AB, =812

For orthocentre, clearly X-axis is the line containing altitude from C, to AB, .

1
Slope of line joining (—4,0) to (4, 4\/5) is —.

2

Slope of line joining (0, 0) to (4, —4«/5) is—/2.

Clearly the altitude from (4, —42 ) intersects the altitude from C, at 0:(0,0)

A

(5.4

< 0 B

Cl(—4’ O) (4’_4\/5)

v
8. (51) Clearly: f(x)=kx with k =-20
and g(x)=a* witha :%
VMC | JEE Advanced 2024 15 Solutions | Paper -2
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9.(11) P(WlmGZmBS):%X 6 N-9_2

N-1 N-2 5N
3 6 N-9
Ao, 2 PMANGBy) N N-1" N-2
'9 P(W,NG,) 3,6
N N-1

— N =11
10.(1) sinx [xzm +2024x + 2025] + 2[x2°23 +2024x + 2025]

(sin x-+2)[ x*° +2024x+2025 |

f (X) = 2023x%°%? +2024 >0

Inc. lim f(x)=o0
X—0
lim f(x)=-o
X—>—00

1root: x=-1.

11.2) pxg=4i+ -3k
Taking dot product with P % on both sides of the given equation.
(15f+1oj+6|2).(4f+ j—3|2):y|p><q|2
52 =yx26
= y=2.

12.(12) Let M :(Zat, —atz) be a point on the parabola.
1
Slope of Normal = -
t

A

= t=J6 = M:(Za\/é,—Ga) >

Equation of Normal: y+6a:%(x—2a\/§) . y=-o |
= o =8a (Putting x=0) A/ 2l g Y
Put y=—8a in x* = —4ay |
= x=14/2a =  AB=82a
—  S$=128a° AND r=4a
r 1 1 1
= =~ —sa==
s 32a 16 2
VMC | JEE Advanced 2024 16 Solutions | Paper -2
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13.(5) Note: f(2n+1)=-f(2n-1)VneN
=  Whente(2n-12n+1),

f(t)=f(2n-1) Zn_gt_l)J“(zn_zl)_t

= f (2n-1) [2n—t] {Straight line with slope = — f (2n 1)}
Att—(2n-1)"
f(t) > f(2n-1)
Att—(2n+1)
f(t) > f(2n—1)
— f(2n+1)

= In[2n-1,2n+1], the graph of f(t) isa straight line drawn from f(2n—1)to f (2n+1)
Also, f()=2= f(5)
f3)=-2

Hence, graph of f is:

1IN AN/
VIV

v

A

. . 4 (. mx) .
Interestingly: This is the graph of — sin Sln? in [1, o)
n

From graph of f(X), it’s clear that _[ f(t)dt=vx=2n-LneN
1

So, o =3 as there are 3 odd natural numbers in (1, 8].

To Evaluate f3:
Let x=1+h
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1+h 1+h

[ fodt=[2(2-t)dt

1 1

=4h—(1+h)’ +1=2h-h’
h(2—h)

= B=Ilim =2.

h—0 h

Solution of 14.(20) and 15.(36):

Elements in SxS satisfy |a —b| > 2.
3),(L4),(15),(16)=4 Possible images of 1
4),(2,5),(2, 6)=3 Possible images of 2

(2
(2
(32).(35),
(
(
(

3,6) =3 Possible images of 3

[

51),

)
),

(3.5).(
4,1),(4,2),(4,6)=3 Possible images of 4
(5,2),(5,6) =3 Possible images of 5

6,1),(6,2),(6,3),(6,4)=4 Possible images of 6
Total 20 elements in S x S satisfying the 2nd property.
Since X has exactly 6 elements, |X| = *°Cq.

Y will be an empty set because if range of a relation R in X has exactly 1 element, all 6 element of S must map
to it but that’s clearly not possible.

n(Z) = 4% x3* because for a relation R in X to be a function, X must contain a unique image of each element
of S=> k=36

TC

2 TEE
16.(0) gf(x)g(x)dx Ism X X(E—x)dx . (i)
g T T
:>I=J.sin2(——xJ x(——xjdx ... (i)
0 2 2

T

21 =J2 x(E—x)dx:_Z[g(x)dx =2l —Jz‘g(x)dx=0
0 0 0
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™

16 2 T
17.025) 1= jsinzx /—x—x2
T 2
16 2
Let | :—3jsin2x x| = —x
Ty 2

T

2 |x? )
Consider the integral Ilzj ——| x—— | dx
o \ 16 4
2 2
. T ) T
Consider thecurve | X—— | + Yy =| —
4 4

Clearly 1 is the area of the shaded semi-circle =

8 =
SO, |:—3

o 32

NP

VMC | JEE Advanced 2024 19 Solutions | Paper -2



