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Solutions to JEE Advanced Revision Test - 2 | Paper-2 |JEE 2024

PHYSICS
SECTION-1
1.(B) Immediately after the switch is closed, the capacitors behave like zero resistance wires, and hence all

. . - : R
three resistances are in parallel, giving a net resistance 5

V
Therefore, immediately after the switch is closed, the current through it is — =

)

After a long time, the current through both capacitor branches is zero, and hence they can be removed
from the circuit for analysis. So, now the three resistances are in series, and hence the current through

£l
R

the switch is i
3R

2.(D) Since the second ball is brought to the position initially occupied by the first ball, in the equilibrium
condition, the compression in the spring is exactly equal to the separation between the balls
Let it be x

U3
2 2
Then, balancing forces on the ball attached to the spring, 7 = kx = X :(4Q kJ
TCSO

2 47'580'(

Work done against electrostatic force = Change in electrostatic potential energy

5 5 \2/3
WL oni 2

~ dmeggx Amegk

L, 1 o? 213
Work done against spring force, Wl:EkX ==kl ——

3 Q2 2/3 3 1 2/3
So, network, W =W, +W, =—k| —— _> Q4/3ku3
2 47T80k 2 47580

Therefore, W oc Q‘”3 K3
3.(B) t=100x10"s,P =30x107°W,C = 3x10®ms™*

Pt 30x10°3x1000x107°
Momentum = — =
C 3x108

4(C) V& =2x10x72 = v=12ms™*

4
Ximageof ball = g XbaII

=1.0x10 Ykgms™

4 4 4
Vimageof ball = §Vball = §><12 =16ms
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SECTION-2

5.(AB) When dielectric slabs that cover only part of the area of the capacitor plates are introduced, the charge
density on the capacitor plates is no longer uniform.
If the charge density on the lower half of the plates (i.e. in front of the points O and P) is
o, and —oy, then

01

2(Kep)

If the charge density on the upper half of the plates (i.e. in front of the points M and N) is

6, and —o,, then

(&
Eo _—1

= and Ep =
280 P

G2 G2
—t and Ey =

2(2Keq) N 2(Ke)

Now, the potential difference between the plates can be evaluated in two ways:

AV = Eq (9j+ Ep (ﬂj = @(u i) and AV =E,, [9)+ Ey (ﬂj _ 30,0
2 2) 4e, " K 2 2) 8Ke,

Equating these expressions, we get O = {%} Cy

EM:

K+1
Therefore, Ezl; Em __0 :[K+1j
Eoc K Eo 2Ko; \ 3K
En _, AV _K+l
Ev Eod 2K

6.(AC) The space between the planes z = 0 and z = a can be considered a collection of thin charge sheets,
each of thickness dzand charge per unit area pdz. We know that each of these thin sheets will

: . . dz . .
produce a uniform electric field of magnitude Z— directed away from itself
€
Similarly, the space between the planes z = 0 and z = —a can be considered a collection of thin charge

sheets, each of thickness dzand charge per unit area —pdz. We know that each of these thin sheets

: : i ) dz . .
will produce a uniform electric field of magnitude P22 directed towards itself

€p

. . a .
So, the electric field at a point on the plane z = 2 is

E= @ (—IZ)+

280

a
@ (K)+| 22 ()= 22 |(k)
280 280 280
Similarly, the electric field at a point on the plane z =z (suchthat 0 <z <a) is

E_ [P(a_—z)](_lg)+[9_2](g)+[9_a](_g) _ (M](_g)
280 280 280 €p
So, the potential difference between the planes z=0and z = ais

R R A e R

=) €
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7.(BD) The stopping potential (cut off voltage) is independent of the distance of the light source.
The intensity of light is inversely proportional to the square of the distance between light source and
the photoelectric cell and the saturation current depends directly on the intensity of light.
2

O'ij _L whichis 183”* ~2.0mA

Hence, the new saturation current would be in the ratio of (W
.6m

SECTION-3

1.(110)
Equivalent circuit

L $30KQ

40V {

30V 2 60KQ
e

C=10uF
40 30 4.1
Eeq = 310 610 _ 13 21 _ 8+;3 =110. Reg = 30x60 _ 1800 _20KO
N S SR SO 3 30+60 90
30 60 30 60 60
20KQ 30KQ
K0 uos KO 1103
10KQ =
—www—| ]
C=10uF C=10uF
110
Vmax on C = ?V
2.(0.30) Time constant A; = RC
=30x10%x10x107® =0.3sec
3.(2
2 3
1 2 3
3
1(12 3|4 5|6 4
Q= CxnV Q= G5V
_ Eo AV _ Eo AV
d d
2¢p A
Charge on plate (2) =Q;+ Q, = edo \Y
3 Solutions |JEE Advanced Revision Test-2
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4(033) Fext == Fl - FZ

5.(8)

6.(5)

AWy =(F — F,)dx N L e _
Wye =] (F—F,)dx e || =
_Ag v? a./[z dx _aj_z dx 1
2 | 5 @+x? g (d-x) L[| Fu

_AgV? '(1_3]_(2_1]
2 d 3d) \d d

2 B —_—
_ASVEIL 1) A&V ——L J0ules
2 |3 d 3d 3
SECTION-4
1
(VC )rms = lrms (Ej and (VR)rms =l,msR

= (VR)ms = (Ve )ms (@RC) =(40)(200)(100)(107%) =8V

We know that after the first charging, the charge on each capacitor is CWV and
2 2
U =N 1(Cv :CV
2C\ N 2N

. . - . V
Now, in the final steady state, let the charge on each of the original N capacitors be (CW - xj

Therefore, the charge on the (N +1)" capacitor is x

1(CV X CVv
So, applying KVL, Nl =] ——X||=— = X=—
o apPyIng (C( N jj C N+1

So, in the final steady state, the charge on the original N capacitors is
cv Cv CcvVv
Qn =

N N+1 N(N+1)

And, the charge on the (N +l)th capacitor is

2 ’ )
Therefore, Ug =N v +i( Cv j — cv
2C{ N(N+1) 2C\N+1 N (N +1)

o Us_ L
U N+1
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7.(3) Atsteady state, Heat produced = Heat lost
= Vi=k (T —TO)

o k=00 gy

(120—20)
8.(2) Let the instantaneous currents in the coils be 1; and I,

Since the coils are in parallel, the induced EMF across both of them is always equal
| |
dy _d
dt dt

| |
Integrating, Iol Ldl, = .[02 L,dl,

Therefore, Ly = Ldl; = Lydl,

Therefore, at any instant, Lyl; =Ll

9.(6) ¢initia|=(uonio)ﬁr2

ni ]
O final = (Mo ?Oj ar? +Li

T
PG eees
\V

3L

2 . 2.1 . i
=—I"lh=—X—Xly =—
3 9 34 0% ¢
10.(5) Let the charge per unit area be ¢
4
Then, c= Q 2=3§2
nRz—n(sj "

Consider a ring element of radius r and thickness dr
Charge on the element, dq = c(2rrdr)

. . ®
Equivalent current due to rotation of the element, dl =dq (—] =cordr

2n

Magnetic moment of the element, dm = dI (nrz) = towridr

Since the magnetic moment of each element will be in the same direction (parallel to the axis of
rotation), the net magnetic moment,

R
m:J.dm:ncsco J. r3dr:En0mR4 So, mzé—SnmR‘l( 4Q2j=%QR2co
R/ 64 4 3R 1
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CHEMISTRY
SECTION-1
1.(D) kuncata. = Ae_EallRT

EaI
ﬁn kuncata. = an—ﬁ
kcata, _ Ae—Eaz/RT
NKega = (MA—Ea, /RT
m kcata. _ —Eaz + Eal _ -21+30 _

kuncata_ RT 2 X 10_3 X 300
log Keata 1> 65

kuncata. - 2303
2.(8) Anode: Ag(s) ——>Ag(g) +€~
Cathode : Agaq) +&~ ——>Ag(S)

NetRx" : A (ager) —>Ad(ag,c0,)

- 0.059 [Ag"1ag,co,

E -——Io
e 1 ¥ [Ag+]AgBr

E

cell =

(Ksp) agar ~[Br]
[Br]

3 Ks Ks
0=0-0.059logy, [CO3 : \/W _ (Ksp)ager
[COs]

[Br]  (Kspager  4x10®  4x107° Fxio”
JIcoZ ] (KsPagco, Bx1012  242x107°

3.(B)  Lyophobic sols have nearly same surface tension as that of dispersion medium.

4(A)  CagPy+H,0—>Ca(OH), + PH; — @ 5pH,|
X) (Y)

SECTION-2
(l)H
(CH5),CHCOOR — Y ZMMeT oy y CH- C —CH,
5.(ABC) (i) Hz0" |
CH,
(A) (B)

6.(ACD) In both cases, the reaction goes via Sy NGP mechanism.
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QO
K.CO, CH,~CH-CH,Br_ I
K,CO./Acctone | i

CH.C (_ijHl Rr. {Electmp]ullc

Addition
‘—
CH,CO0H
Br
Br |:Elelr.rmph| l

Substitution

7.(AC)

SECTION-3
1.(12) Ag+PCl; — PCl;+AgCl
Sn+PCl; — PCl; +SnCl,
Hence t=1y=4,2=3
tyz=12
2.(3) P(S) + HCI(aq) —> PC|3+ PH3
(A) (D)
in PH3, three bond angles are close to 90°
3.(11) 4.(86)
0 0
YoreRtegitgite
OH OH
SECTION-4
5.(8) (1), (i), (v), (vi), (vii), (ix), (x), (i)
6.(11) CHC]; f‘}\g s CH=CH Red hot Fe tube s : LI Fe
' (A) (©)
(B
) |Br' . ) Chloral,
NRG Conc.H,SO
c1@c—cc1}<& CIA@*CHCCIﬁ—l £
cl (B Cl (D)
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7.(114)
OH
FRFR Mg NN (i) CH;~CH,~CHO |
Br dry efher MgBr () H 0_. > CH; - CHz —LH (CHz)s_ CH3
(A) " l C:)
H /A
Br
Br,/CCl,
— CH,~CH- CH~-(CH,);~CH, <— CH;~CH = CH~-(CH,),~ CH,
use:
followed by | (D) (C)
NaNH, Br

H,0 .
CH;~C=C~CH,~CH,~ CH, - CH, — "> CH,~C —(CH,),~ CH,

() G

Molar mass = 114 g/mol

8.(108) (Asy)Bag(PO,), =6(160+140-100) =1200 ohm™‘cm?eq

(k)Bag(PO,), =1.2x10ohm*cm™
5212x10°x22%0 _1¢5
1200

(Kgp)Bag(PO,), =108x107.

04=186xm = m :E
1.86

Oé‘; «0.08x 279 = 4.8atm = 48x10 tatm

mw=

16 4
10.(1275) Total number of NH3 molecules = 107 x10 =18x10%

(03/18)
23
No. of NH3molecules adsorbed per g of charcoal = 18x10
1 1 23 3
No. of moles of NH; adsorbed per g of charcoal :8X—023 ==
24x10 4

3
Mass of NHj adsorbed per g of charcoal = 2 x17 =12.75¢
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MATHEMATICS
SECTION-1
1.(C)  Since coefficient of x> + ax + 1 are symmetrical so roots will be a, 1
o}
) . 1 1
sin(x +ax+1) I X, (x—a) X= (x-a)
lim = lim . =
x—1/a (OLX—l) x—la (X—lJ(X—OL) (OLX—l)
o
1
(x=a) oY 1-a?
lim = =—
x>lUa o (0] a
1
2@ eVt =tVInt tc(0,1)
3(0) f'(x)=A-Z “—X)
(D) (x) 2cos( 5
1 T Tt Arn 4
f'l = |=A=-cos—=—==+2 A=—
(2) 2 4 22 V2 m
b 2A X '
I f(x)dx = {——cos(n—j+ Bx}
0 T 2 0
%+B:2—A B=0
Y i

4C)  X|x|-X*|x[20 =[x (x—x*)=0

x=0,10r x—x>>0=0<x<1

X|x| 0<x<1
fx)=1,

X“|x| , x<0orx>1

2

X x| 0<x<1
900 =1" 1!

X|x] , x<0orx>1

0 1
I(xz|x|—x|x|)dx+J'(x|x|—x2|x|)dx

-1 0

0 1 1 1
= J.(x2 —x3)dx+J.(x2 —x3)dx = J‘(x2 —xe‘)dx=2J.x2 dx=2
el 0 el 0 3

SECTION-2
5.(BCD) 2a’+a+1>3a°—4a+1
= a’-5a<0 = a(a-5)<0 = ae(0,5)

Butata=1, 3a® —4a+1=0 which is not in domain = a=234.
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6.(AB) (x2 +1)(x2 —bx+b)>0

So.  b%—4b<0
= be (0, 4)

tan x
7.(ABC) Check derivative of[ — J
SIn” X
SECTION-3
1.(1), 2.(2)

Since f(X) iseven, so we check in [0,2]

ax’>+b, 0<x<1
f(x)= 1, x=1
A

X

for continuity,a+b=1= X

3.(1), 4.)

1<x<2

tan®x

—=1

2
jim £ (x)= tim 24 i
x>0 x—>0+(x2—[x]2) x>0" X

(x—>0+:[x]:0:>{x}:x)

lim f(x)= lim /{x}cot{x} =+/cotl

x—0" Xx—0"

(x—>0‘,[x]:—1 = {x}=x+1={x} >1las x—>0‘)

2
Also cot‘l( lim f(x)) = cot™(cotl) =1

x—0"
SECTION-4

5.0) Graphof f(x) isas
y

1
1
A=I(x4’3—X1/3)dx=$x3’7—%xm] :‘%-%H%:% = A= =082
0

0
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6.(1)  Required area = area of one quadrant of the circle =7 /2
x==fF\ i Yy i y=fkx

7.(2)
I.F.:efpdX :ej_ldx =e*
y-e% =Ie‘x(1—e‘x)dx+c
—X -X 1 —2X
ye'=—"+=e7+C
2
y=—1+1e"‘ +Ce*
x=0 y=yY,
1
So C=y,+=
Yo 5
y= —1+%e‘X + (Y, +1/ 2)e*
- 1
X — o0 Yy —> finite value so y0+5=0
yoo Lk
° 2
8.3 y=u"
ﬂ: mum_ld_u
dx dx
The given differential equation becomes
2x*.u™ -mumlj—u+u4m =4x°
X

du  4x°—u'"
dX 2mX4X2m—l
For homogeneous equation degree should be same in numerator & denominator so,

6=4m=4+2m-1 :m:g

9.4)  y(@+xy)dx=xdy or dy _ y@+xy)

dx X
ldy 11
= Y Y. o —Z—y———zl
dx x yodx yx
1
Put —— =t
y
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(x? —1)dx

xC2x* —2x% +1

[1_1jdx

3 5

S[AE Xy 2_32+i4:t3[i3_ijdx:dt
_ 2,1 XX

x> x4

1edt 1 tY2 1
l=—j—=—.—+c -t
4l t 4172 2 X2 X

[dividing numerator and denominator by x° ]

10.(4) Let | = I
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