Vidyamandir Classes

Solutions to JEE Advanced Home Practice Test -8 | JEE 2024 | Paper-2

PHYSICS

1.(AB) Velocity component along AB =0
i 4

Vo cos0 =vsin® or v=v,cot0=f(0)
4
At 9=37°,v=gv0

_ Relative velocity Lto AB_ v,sinB+vcos6 v (3/5)+(4/3v,)(4/5) 5y,

o= = 1,(6) =

! ! ! EY

2.(AD) As capacitance of system increases so charge on C; increases and, charge on C, decreases as voltage across

it decreases.

3.(ABD)

Centre of mass does not move horizontally.
C.0.L.M along horizontal direction is valid.

1 1
C.0.E: —mu® =—mv12 +—m(v12 +v22)+mgl
2 2 2
= wb =2vi+vi+2gl L (1)

For just lift off, v, = 0=> u® = 2v} +2gl
From F.B.D of A w.r.t ground (at just lift off),
Ir'=mg ... (i1)

I
S

Centre of mass at just lift off, has acceleration = g (downward ) “~ N

From F.B.D of B w.r.t centre of mass,
2 l
r=mo-"— ... (iii)
2
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2y,
= o (at lift off) = T ...... (iv)
I v I
= mg=mo — = 2g=l—21 = v=g—
From (i),

2
U nin

For u = ./4gl, A will leave before 0 =90°
For u=./2gl, A will not leave.

For finding minimum u so that rope just slacks at top location:

=2v} +2gl =3gl = u,, =/3gl

u® =2v; +v; +2gl
v, =0
u® —2gl=2v

For T =0, at top-location,

. g
Acceleration of centre of mass of 4+ B = — downwards

2y,
0=—
[
From F.B.D of B, w.r.t. C.O.M.
mg 5 1
mg———=mo" —
2 2
mg / 4v12 gl
= P =
2 21 4

= u>=25g1 = u=+/2.5gl
4.(ACD)
Position vector of point P = R(cos ¢;+ sin ¢.cos a}' +sin ¢.sin al;) where ¢ is polar angle on the plane

containing charged ring, with reference along x-axis.
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Perpendicular distance of point p from charged wire

=r = \/x2 +y2 = R\/cos2 d)+sin2 ¢.0052 o

Let polar angle for foot of perpendicular of point P on xy plane (i.e. point P,,) be 0

sinpcosa
Then tan 0 =Z=¢—
X cos ¢

ie, tanO=tandcosa ... (1)
A N AN
Electric field due to charged ring at point P = —l(cos 0i +sin0; ) =F
2ne, 1,
Force on charge at point P = A,Rd OF = dF
~  MARd
5 MhaRdg

p— (cos 0i +sin 9})

1e.,

For each point P on ring in (+x, + y) there exist a point p' on ring in (—x, - y) where small force on p' is

counter-balancing force on P. Similarly, we can say about point S in (—x, + y) , whose conjugate exist(s') in

(+x,-y)
So, F

o (On 1ing) due to wire =0

But torque about origin is not zero.
Torque due to forces on P and p'
dt=dF .(22) (direction as shown)
dr
Pl

X
Torque due to forces on s and s'

dt=dF .(22) (direction as shown)

dat

Net torque on ring (by symmetry) is along —x axis

VMC |JEE-2024 | Paper -2 3 Solutions |JEE Advanced - Home Practice Test -8



Vidyamandir Classes

=—'[ drcos 90 - 9 ——'[ dtsin 0i
¢=0 $=0
A, Rd
Finding, '[drsme I—¢2zsin9
40 40 2ne, 1y
2z AA,RA o .
= 2Rsin ¢psinosin O

=0 € nR\/cos2 o +sin” pcos” a
20A,R %F  sinsinosin0dd 20A,R *F tan ¢sin Od¢.sin o

TE€) 40 \/cos2 b +sin’ pcos® o TE€) 40 \/1 +tan’ gcos’ a

20A,R ¥ tan ¢psin Osin od

tan0 =tandcosa = '[
TE 40 secO

20 A,Rsina °F '
= '[ tan ¢sin 0 cos 0d¢

T e, 4=0
20\, Rsina °F tan0
= sin O cos 0d ¢
T, 4=0 COS O
20\, tan oL.R 2'[“ in 60 20\, tan oL.R ZJT‘ sin” O sec’ B0
sin =
T €, 4=0 TE, oo sec’ d.cosa

20\, sino.R 2Jf“ tan” 00
ne, cos’a o7 1+sec’ otan® O
_ 82, sinaR %" tan” 040 _ 8y Rsina ,

m e, cos’ o e'[01+sec atan’® T e, cos’a

90° tan 0
Where [ = 2—d9 where k =seca
oo 1+ K tan> O

dx
1+x
(1+K2x2)—(1+x2)

Let, x=tan® = drx=sec’0d0 = dO= -

o0

'[ 1+ K2x 1+ x° _( —1);[ (1+K2x2)(1+x2) =
1 E 1 2 1
:(Kz_l)_{(mz)d’“‘{m"x
b fr on ] m (K-1) T n ~ ncos” o
_(Kz—l)_g_ﬂ( _EK(Kz—l) 2K (K +1) 2secoc(1+sec0c) 2(1+cosa)
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8\ A,Rsino. m cos’a  4AA,R  sina 40A,R - |(1-cosa)
T= = X = X

X_
negcos’a 2 (l+cosa) g  (I+cosa) N (1+cosa)
=————xXtan| — |; T =torque = — tan| — |1
€ 2 € 2
5.(AC) ¢, =2x2=4uC; g, =4x2=8uC

Aq=8-4=4uC W,=4x4=16uj

1 2 1 2

Ui:Ex2><(2) =4 uJ; Uf:EX2X(4) =16 uJ

AU =12uJ .. Heat=16-12=4uJ

6.(AC) Due to electromagnetic shielding force on inner charge = 0
Charge on inner surface of shell = —¢

So, on outer surface charge = Q0 +¢q

7.(ABD)
) P 27td sin©
1(0)=1,(0)+1,(0)+2 Il(9).12(9).c0s(7n.2dsinej:4.4 2.cosz[%J
nr
P
[1(6)z12(9)= 2
4rr

P 27td sin O 2ntd sin O
= 1(0)= .cosz( T ;m j: ll;.cosze.cosz(—Tc ;m J
T

= Intensity at (9=O) ie,. 1(9=0)=IO =

nD?
27td sin O

1(0) = I, cos” Ocos’ [—j

10)

graph of y = cos’ 0
775 0 ey 0(in radian)
2 2
For maxima locations :
271d sin© ) n\ n 1 2
———=4nn (n=0,1,2....) =  sinf@=f—=ft—=|0,t—,+—,..
A 2d 200 200 200

T
Where n =200, sin6 =+1,0 = iE, Intensity becomes zero, due to cos> 0.

19
So, for n=199,sin0=+——, i.e., at®=+sin"'| — |, we have faintest maxima.
200 200

VMC |JEE-2024 | Paper -2 5 Solutions |JEE Advanced - Home Practice Test -8



Vidyamandir Classes

Number of maximum = (l99>< 2) +1=399

If screen is curved with radius equal to D about location of light sources, then expression for intensity on
screen becomes.

27d sin 0
1(0) =1, cos’ (%}

Location of maxima (—90° <0< 90°)

27d sin O ) n 1 2
——=4nt = sinf=ft—=]0,x+——,+—,.....
A 200 200 200
All maxima will have equal intensity no. of maxima =2x200+1=401
8.(AC) a= E; Fisin 60° = mgicos 60°
m 2 2
1043 _mg m=3 ke
2 2

9.(250)
Va1, = (v +v,) cos60°=12m / s

‘vzly‘ =(v, —vl)sin60°=4\/§m/s

"y =\/(12)2+(4\/§)2 =192 m/s

AC =70m (given)

Hence, 4B =+/(240) +(70)° =250m

10.(0.34)
(A) At the given instant,

B
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a a al2 1 T
AC=—,0C=— and cos=——=—,0=—

2 2 a 2
. ™V oy
". Velocity of rod = T along the direction of current

Emf induced across the ends M and N
a3 f

3+——

’ i i 3
Erod: '[ dede Viod '[ MOO _(_jml ( j

2 1
aff’f

2
With end M at higher potential.

Since, the effective length of both the arcs MAN and MBN is MN.

Vrod
ot M ] N
=
X
dx
aﬁ .
i
EMAN=EMBN=VIOOPMIH3= Mln3
2n 21

With point M at higher potential .
Resistance of arc MAN

=~ R =(R)2(ad) =2aR§
= Resistance of arc MBN
= R, =(R)(a)(2n—29):4aR§

Equivalent circuit at the given instant is shown in the figure.

van
fy ) Emd
M == N
)
“Emen R,
Current through the rod MN,
E -FE E -R
i= (ll n 12) _ MAN rod n MBN rod
R, R,
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1 1} vouoio(ln?))l:[l 1} 3 } IVokio (In3)
+ = =

R R, 4 2 4 l6aRm

iz(EMAN _Erod)l: IR

Force on the rod

dx
3ax/§
2 TN 9i212y, P2uv
Fo= | idee=""01n3= 0500 (1 3)? 5 3470000
o3 27 32aRmn aRmn

2
11.(7) Q =2rn (l—%j =7

szzy{l—ﬁ] &=,

_ ix q _2x2m - a y q
dr & dr *’a2+h2 N
a J7

—=l-—m— = h=——a = n=7
4 a’ +h? 3

—

=

12400
12.1.61) E=———=3.leV
4000

Number of photoelectrons emitted per second,

1 5 3
n=|— —5 |=1.0x10"" per second
10° ){ 3.1x1.6x10

i=ne =1.0x10"x1.6x10" =1.6x10°4 =1.61u4
B B r x2
13.(60) Tz'[dmg =I7LO (l+zjdr.g =7u0g£x+2—€j
0 0

T — tension in thickness dx
dy— elongation in thickness dx

dx
dU — energy stored in dx ‘ r
Tdx 1 X dr, dm
dy=——-; dU==Td
=" 5 Tdy I

eTzdx
Jau=| 2AY
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14.2) 6=90°—i

Yy
A 6
~ P(x, y)
x i
/\e » X
tan 0 = coti
d
or —y=coti ...... (1)
dx
HoSiniy =, sini,
@) sin90°=(«/l+ocy)sini
1 d
sini = ——— coti=./a :_y
I+ay dx

dx or x= 2\/7
a

Substituting y = 2m,and a=2.0x10"°m
We get x,... =2000m =2km

O'—:%
O"—:k

-1

15.(C) Highest fundamental frequency will occur at length =/,

S N R LN M
A O, 27 P o ou 377 20, \16n 4
1T :
16.(D) Fundamental frequency of string -1 =5 —=/ f; = 1" harmonic = f;,
oV H
1 [T
Fundamental frequency of string -2 = — i =ﬁ | = 2" harmonic =~
4, \4p 4
1 Tb fO th . 0
Fundamental frequency of string -3 = —— [— =— Jf; =6" harmonic =-—
241, \9n 36
1 TO fO th . 0
Fundamental frequency of string -4 = —— | — =— f, =4" harmonic =—
16/, \16p 32 8

17.(C) Work done in (l -2 3) = Area under graph = 2RV, = 2RT,

o ) SRAT 5 5
Change in internal energy in (l—>2—>3) T 2R(T T) 2(P3V3—PIVI)
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5(4PV RVy) D ey =Ly
7 0”0 070 2 0”0 2 0

15 4 19
Heat absorbed in(l—>2 —)3) =AU+W=?RT0 +5R71) :?Rﬂ)

5 5 5
Heat absorbed in (1 —2) =AU, _, +W,_, =AU _, = ER(Tz -T;) ZEPOVO =5RTO

18.(D) Work donein (1—2)= PR (V,-¥;)=RT, -RT, =R(T, - T;) = RT,

. b
Work done in (2 — 3)= R(27;)log, - | —2RT,log,2
3

Work done in (1 — 2 —3) = RT; (1-2log, 2) =—RT; (In4-1)

SR 5
Change in internal energy (l - 2) = 7(T2 — Tl) = ER%

SR 5
Change in internal energy (l —>2—> 3) = 7(713 — Tl) = ER%

5 7
AQ(for1—>2—>3)=AU+W=5RT0 —RTy(In4-1) =RT, (5—ln4j

5 7
AQ(forl—>2)=AU+W=5RTO + RT, =5R7])
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CHEMISTRY

1.(ABD)
OH ONa ONa
OH OHC ONa ONa
CHCI; + NaOH N
Electrophile - $CCl,
(incomplete octet) [ (P) CHO |
lCHzlz
O
O—\ \
= 0o—CH
HOOC 0 O 0 (\sz \O 5
+ ~ AeNo;+NHon  OHC o
COOH
“ Q CHO
2.(AC)
Ca(OH)
> > CaCO
(A) CO,— (Milkiness)
4
2 MnO, /H )
No reaction
Cr0,2 M
Cr' +S07
B) 802 | (Green)
NaOH 2 BaCl, \L
803 > BaSO,
(White ppt)
Cooled to —11°C
20,
O 2NO, — (Colorless)
Zi?:s) > NaNO, + NaNO; —2—» NH, T
3.(ABC)
CHB1y/Me,CO K _Br o
= C Z o
Br
P Q
lLiAlHZ*
H', A
OH
S R
4.(ABD)

Statements A, B & D are correct. Carrier proteins carry polar molecules across the cell membrane.
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5.(ACD)
(A) Orbital is 3s
B) Curve will be

N

4nr R (1)

v

© For radial nodes

4623624

2

£=3i\/§
3a,

First radial node Second radial node

9-33 9+33

a r=
2 0 2

a9

Distance between radial nodes =

9+§\/§ aO - 9_;\/§ aO = 3\/§aa0

(D) Radialnodes n—/(—-1=-3-0-1=2
6.(ACD)

P — CaO; Q — Blister copper; R — Fe; S — SO,
7.(BCD)

KO, and NaO, both are superoxides.

@ KO, is more stable than NaO, as K™ is larger than Na*
(II)  Products of reaction of metal & HNO; depends upon conc. Of HNO;

@av) (NH,),Cr,0; —*> N, +Cr,0; +H,0

(orange) green colored
compound
usedin
fireworks
OH
|
8.(BD) (CHj), CHCHOHCH; —222>CH; ~C =CH - CHj ﬁ CH;—C - CH,— CH,
(A) | |
CH, CH,

(B) (©)
A9 5 CH,-C=CH-CH; —W8He __, (CH,), CHCHOHCH,
| (11)H202,0H (A)

CH;
(B)
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O OMgBr
|
CH; - C—CH; + CH;CH,MgBr —— CH; —C—-CH,CH,
Acetone |

CH,

OH
H+ | H+
_—> CH3 _$_CH2 CH3—A—) CH3 _$ = CH_CH3

CH;4 CH;4
(B)
9.(5) P
+ ®
3C>C H H3C>C H3C>C ’
\ H,C \ H,C
oo +
0 20 OH
H
4 3
CH,CO,H Ty
Hacgs . 2! ' H,C ' H,C o
H,c” O N
3 0 Baeyer villiger H;C O H;C C'QH
oxidation
10.(183)
MV, +M +M
Final molarity = i 2V2 3V3
Vi+V,+V;
10x10
For 10% w/v NaOH = Molarity=4—0=2.5M
IxV+2. +2
Final molarity = XVH+25xV+2xV =1.83M
3V
11.(11)
CO CH
/ 3
CI\ILe/ < __CH,
C/| \P CH,4
Tl co i
H,C —°
X=3
B B B
' g oo e
M/) M/) \M/) \M/)
O SRl IS SR IRl I
B B B
A<|/X A<|/Y INQXe A<|/D
M ) M ) M) M)
D/|\Y D/|\X X/|\D X/|\C
\\C \\C \Y \Y

Y=8 = X+Y=3+8=11
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+5 7n +1
12.(16) HNO; —— N,O
Change in oxidation state = 4
Ca;P, + 6H,0 —— 3Ca(OH), + 2PH;T

1 mol 2 mol
2 mol 4 mol
AxB=4x4=16
13.30) Half life = 2093 _ 0693 104 1hin = 500min = 300005
ki+k, 2x6.93
14.(146)
I
H,C— CO C
2 N AlCl j Zn-Hg/HCl
+ o —— —
H,C—Co” c c
HO” || HO ||
(0] (0]
(P) Q)
AlCI, @/j SOCl,
4—
C C
I a”|
o O
(S) (R)
(C]OHIOO)
Molar mass of ‘S’ =146g mol ™!
15.(A) (D Number of radial nodes =n—/—1 .. The graph could be of 4s, 5p, 6d.
16.(D) p, d orbitals have angular nodes.
Q HO_ CN HO_  CH,NH, Ho_ cH®

NaCN + H,S0, LiAlH, HNO,
17.(C) (D) "
(0]
Ring expension
<—

N

an

z
T
o
T
|=
\22
o
c
2
me
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OH™ © 2 3 4 5 6
(111 CH3—ﬁ—CH2—CH2—CH2—C—H—> CH,-C-CH,-CH,-CH,-C-H

Nl I
(0] (0] O O
O HO 0
A
4—
Kj _HZO U
(Iv)
Ph
CH, Ph CH,
O (@]
_’ -
CH, CH, Expansion
OH OH OH

18.(B) Solutions same as Q. 3
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MATHEMATICS

4
1.(BD) (4> =21)B=0= 4’ =2I and B=ade=|A|5=—\/§A (|4 =-2v2)

AB = A(adjd)=|A|1; tr.(AB)=3|4|=-6
And det. (A—~/2B)=det.(4+24)=det.(34)=2 (2\/_)_—54\/5
2.(ABCD)
1 n O
p'=|0 1 O|and B"=0P"Q" = det.(4)=1 and det.(B)=1
0 n 1
3.(AC)
Let 3*=x; 2=y
6" B Xy
(3k_2k)(3k+1_2k+1)_(x_y)(3x_2y)
y(3x—2y) 2y(x y) % 2y 2k pla
- (x=»)(3x-2y) x—y Er 2y 3 —ok 3kl ok
o 6k © 2k+1
Z AT Y L Z k Ak [k+l Akt
S A )
o2 2?
bo3-2 322
2? 2’
T2:32_22_33_23
...... . - ) i
Tk:3k_2k_3k+l_2k+l; — kZ}E{}O T33F g0k =2

4(AC) f(x) _ sin”' (1—{x})cos71 (1—{x})
24} (1-{x})
sin'(1=%)cos™ (1-h . cos '(1-h
7= (ﬁ\/%(l hg - oL J(Z |
Let cosfl(l—h)=6:l—h=cosez>h=1—cose
_r 0 Ty lreost m
22\ 1-cos® 200 \2sinf 2

f(O’) . sin” (1—=(1—h))cos™ (1-(1=k))  sin'hcosh
= lim

e 2(1-h)(1-(1-1)) s V2h 22
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5.(ABC)
f(3—x)=f(3+x)
= symmetric about x =3

F(0) = £ ()= £(5) = £ (x)= £ () =0

=>x;=3
X +X, +x;+x,+x5=15 = f'(3)=0
6.(ABD)

'? 2xdx j. 9 xdx
0\/39 2x)(0+2x) 5 4/(30-2x)(0+2x)

7.(AC) Has local maximum at x = 0

= f(x)zc—axz,c,aeQ and a >0

f'(x) =—2ax
= | f'(x)|=2a|x]

2
= g(x) =2a|x|e“™  {even function}
2
g(x) = 2axe™™ when x>0

2
g'(x) = 2ae“™* (1-2ax?)

1
'x)=0atx ==
y J2a

1

1 c—— c—
Maximum value of g(x) = 2ax New e 2=+ 2ae 2
a

Comparing with 4\/2, weget: a=8 and c =1

Now, verify options.

8.(ABCD)
Three planes meet at two points it means they have infinitely many solutions, so
2 1 1
I -1 1|=0 = 2(—3+l)—l(3+1)+a(1+1) =0=>oa=4
o -1 3
B:2x+y+z=1
Pix—y+z=2

P:4x—-y+3z=5
P on XOY plane = (l,—l,O)

(Which can be obtained by putting z = 0 in any two of the given planes.)
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13
Qon YOZ plane =| 0,——,—
2 2

(Which can be obtained by putting x = 0 in any two of the given planes.)
.. Straight line perpendicular to plane P, passing through P is:

x-1 y+1 =z — ~ 1A 3.4

—_—=—=— PO=i——j——k

4 -1 3 22
OPi

=1

A

i

Projection of FQ on x-axis. =

1 11
Centroid of AOPQ is | —,——,—
3 22

9.(144) det.( 4+ 4)= det.[(P’lDP)(P’lDP) + P’IDP}

10.(5)

Or det.(P™'D’P+ P™'DP)

Or det.(lf1 (p* +D)P)

Or det.(P'P).det.(D*+D)
Or. det.(7).det.(D).det.(D+1)
Or 1’(1.2.3).(2.3.4)=6.24 =144

When all the 5 girls are together, we treat all the 5 girls as a single girl, then 5 boys and a single girl, can stand

in a queue in 6! ways, therefore, n = (5 !)(6!)
When exactly four girls are together, then we can choose 4 girls in °C 4 ways and make them together in

(6!)(4!) ways.

If we want exactly four girls together, then fifth girl can be arranged in 5 ways.

Thus, m=(3C,,)(6)(41)(5)=5n = =5

11.41) Let P(E,)=a,P(E,)=b and P(E;)=c

3a(l—b)(l—c) =(l—a)b(l—c)=9(l—a)(l—b)c =3(l—a)(l—b)(l—c)

3a b 9c 1 3 1
= = =3:>a=—’b=_’(:=_
l-a 1-b 1-c 2 4 4
1/2 3/4 1/4 ] 2 3 1 9
Now, 3/4 1/4 1/2|=—3 1 2|=——
1/4 1/2 3/4 1 2 3 32

a 9

—=— = a+b=41
b 32
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1
12.(101) 7, = sin”! (—j =tan"' [gj =tan ' 2—tan"'1

1
T, =sin"' (— =tan'| — |=tan '3 —tan"' 2
VSOJ 7

Tio = tan"'101—tan"' 100

o O 100 o 50
Sum =tan” 10l—-tan  l=tan | — |=tan | —
102 51

S p+q=50+51=101

g i\
2 1= 21—
13.(6) 1= I —xsinf1 xdx = I * sin~! xdx
sV 1+x B A1-x?
2 2
Put x =sin 0
3 3 3 3
I=[(1-sin0)0d0= | 040 [ Osin0d0=—[0sin0d0
b m i 0
3 3 )
od;’:.e

m\3
I=-2|-6cosO|}” +I cosede:l
0

6 2

- 3
) DR B LN
3 M

L (M+N)=6

14.5) p =

|
| Ja+arl

2§+2}'—/€‘

1 111
Similarly, p2=§‘12—(4—82—21)‘=7=37 = p,—4p =5

2 2
X
15. (A) —+y—=l centre(l,Z)
16 9

X=x-1Y=y-2
J7
e=T, focus (\/7+1,2)

Image of focus = (—4, J7+ 7)
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2! 1[5ﬁ+7}

1
1
Area=5ﬁ+l 2 1; AreazE 5
-4 J71+7 1

16.(B) Do as above.

17-18 17.(D) 18.(B)

= =P.P={ cos(2n/9) sin(2n/9)}

—sin(2n/9) cos(2n/9)

- cos(nm/9) sin(nm/9)
' B —sin(nn/9) cos(nm/9)

P’ +BP +yl =a

172 3/2 172 3/2 Lo
o 1)

1 |+B
32 = 372 -
2 2
-a P \/g
—+—+y=0and —(a+B)=0=>P=—a
R 5 (0+B) B

wy=a .. (I)P;(II)P and (IV)Q

y=a =  f(x)=0Vx = if(k)zO
k=1
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