Solutions to JEE Advanced Home Practice Test -5 | JEE 2024 | Paper-2
Physics

ONE OR MORE THAN ONE CHOICE

1.(AD) For incline and block A, tan60° = p

So, at 60° the static friction is sufficient (with it maximum
value) to stop the block ‘A’.

For block ‘B’, the angle 60° is more than angle of repose
(for friction between block A and B).

So, f; will start acting between block A and B as block 0= 60°
////////////XQ://////
B will start slipping. = (f;) < () max fixed
(between block ‘A’ and ‘B’)
So, f; <mpgsin0
So, net force down the incline on block ‘A’ is
mygsin0+ f, = F,
So, block A will be at rest only by static friction
So, T=0
2.(AC) Upg =105-100=100m /s

—
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3.(A) Let at time ¢, particle be at point P(x,y) and its velocity be
V= (vxf + vyj') = v(2) = vi + v)% i
F Y
(work done by magnetic field is always zero, so there is no change in Be VFT}V' Pl 3)
magnitude of velocity). L £ V-, ’
A 4 \bX

=
»
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Vidyamandir Classes

Then, magnetic force on the particle at point P is F= q(vxf + vyj') -B, (1 + gj (—lg)

= —qB, [1 + 5} dy =mdv,

Now, when the particle will be coming out of the at that point y =d.

Let the velocity in X-direction be v, then integrating we get

Ve d 2
[, =250 | [uz}dy:_@{md }M
Yo d m

m Y0 g 2m
B,d
So, v, :v0—3q—0 k=3
2m
. . dE
4.(AD) ij, = displacement current = SOAE
] E; t —
EindzLﬁ:dizLXd; T=ixB = i=—
dt L Bx Axsin®

5(AB) O=(M,-M,—M,)’

KE .«B~ = QO —excitation energy of ¥ *

=0-E,

Smallest wavelength photon emitted by Y *
he

£y

A

Kinetic energy of atomic e emitted through internal conversion = E£ y B, where B is the binding

energy of the e .

6.(ABC) Graph of Bin x-y plane with radial distance
B

1yi/2R

Due to symmetry of loop, Bin x-y plane only depends upon radial distance

Outside the loop B varies from coto O, so there will be points with B = Hot

In the graph its clear that B increases as we move from centre to circumference of loop

No point in side the loop has B =0
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COMPREHENSION WITH NUMERICAL TYPE
7.(1) Heat emitted by the surface of sphere per unit time

P
lead 1
P mlSlﬁ Vid, S, = %,
8.39) - dt dt_ _j
A, 4 46,

m,S, 672 VadySy,—= 7

6,

do, s d, 900><100 1000
dt

9.(4.15-4.16) & 10.(4.32-4.33) FRERYRRREN

v =\2gh = /2x10x D h="m

=+173=4.159m/s

Ly =mV xr =2x4.159x0.5=4.16 kgm® / s

<

When string becomes taut, 6 =30°

1 oo 1 1 173
k=Sm(Vsind)’ =~ x2x\3x10x 7 === = 4.32 Joules —_
11.(2), 12.(1)
At ¢ = 0 all the capacitor are short circuited. So current at # =0 can be calculated as below.

V 4
R/2 R
- ! {
R RZ Rs
% ; IE 2 23 R
Ed (®) z R 1 6
T - =
S AW R
i : R 3
iR 2

Now at ¢ =o0. Current through each capacitor reduce to zero.
So at t =0 circuit is:

n | <

AMAAL
WYY
AAMA
Wy
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COMPREHENSION WITH SINGLE TYPE

2
B3.B) ¢=Li=F" g2 = =BT
2nr 2nr L
m 1) ma*
=i M=dhi="0—
r 2nr L
k 2 4
14.(D) F = &7“0
2nr' L
15.(B) Work done in adiabatic compression is used to work against elastic force and against atmospheric
force.
) Kh/16
16.(C) Final pressure, Pf = (PO + j

P+ﬂ AXx ﬁ+£
PV Ry, " 164 2 16) _R4h

Ty To Ty To
(105 _,_3700]1_4J9 5
16x27x1074)16 _ 107 ( §gsgpy 16, 4
‘3‘><273 273 3

Solving, h=1.6m
INTEGER TYPE

17.(2) 1t is the case of non-uniform circular motion
d d(ol d
L. d(ol) _ v

F al =m—= mL — =molL
tangential dt dt dt

= molL .0)

F

2 ..
radial = MO L ...(11)

Net force, F,,; = \/(m(lL)Z + (m(x)zL)2 ; fSuN = \/(monL)2 + (m(ozL)2 <umg

) 2 1/4
o?2 +otl? <p?g? = ot < HE 42 = @g[(ﬂj _a2]

-k
18.3) F = — Potential energy = —
r r

Now applying conservation of energy at @ & b
1 K K

2 1. .
SMW == oMY =)

2 a
"= ‘[ﬁ (given) ...(ii)

Applying conservation of angular momentum
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a a K
p, =4y =4 | &
27 T\ 2Ma (i)

Now putting (ii) and (iii) in (i) we get % -3
19.(22) The target area is_S; = (1 0)2 =ax 1078 m2.

The area of a 5 m sphere centered on the light source is, S, = 411(5)2 =1007m?>. Thus, if the light

source radiates uniformly in all directions, the rate P at which energy falls on the target is given by

-18
P =10 watr) St =(107) A0 By
S2 IOOXTC

Assuming that all power is absorbed, the required time is

-19
r:( 5eV j1.6><10 J 22 s
10237 /s leV
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Chemistry

II S0,/A
(lmL expansion)

ONE OR MORE THAN ONE CHOICE

(I)Ul MgBr
1.(ABC) (A) e

OH
() CHMeBr O(K 1L,SO,A 0,
(7) 11,0 (ring expansion) Zn/Hy0
(Y)

Q<
(Z)
0]
O
0]
() CH MgBr SOy o,
—_—
o (s L e Ay
. 0]
(Z)
0,/Cu
‘ 100 atm, 523 K l
2.(ACD) 0
_ % OH LiAlH, U\OH
Mn(()/\(.)-,
(Y)
KM 0
n' 4 Qg;z\
\onU
(W)

3.(BD) Using Exp. 1 & 2, we get a= 0.5
Using Exp. 1 & 3, we getb=1
Using Exp. 2 &4, we get c= 1.5

= k[X]l/Z [Y][Z]3/2
At [X]=0.25M, [Y]=0.02M & [Z] = 0.09M
r =1072[0.25]"%[0.02][0.09]%? =27 x107"Ms~!
R=27 = IR =3
4.(BCD) SRPTOAT SRP=-SOP

E° >E >E. >E.
ce3 MnOZMn*? ~ T Cr,07%crt T Tsnt4snt?

1.61 1.51 1.33 0.15
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5.(ACD) [Pt(ox)3]2_is optically active due to 3 bidentate ligands and absence of plane of symmetry.

[PdCl4]2_ and [Pt(ox)3]2_ do not show G.I. as all ligands are same.
Hybridization of Ni**is dsp? in [Ni(CN),]*~ and that of Hg?"is sp”in [Hg(SCN),]*~ Both
CN™ and SCN™ ligands are ambidentate. Hence both [Ni(CN)4]2_ and [Hg(SCN)4]2_ show

linkage isomerism. K,[Ni(CN),]is diamagnetic but Co[Hg(SCN),] is not as Co**is d’ -
paramagnetic.

6.(ABCD) (A) HCI gets itself oxidised to chlorine in permanganate titrations
(B) 3MnOj” +4H* —— 2MnOj + MnO, + 2H,0

© 9% o Z°

(D) The colour of the complex ion is attributed to the presence of unpaired electron which is/are
able to under go d-d transition in visible light. Ti*" has two unpaired electrons. So, d-d
transition is possible, Ti*" has no electrons in the d-orbitals.

COMPREHENSION WITH NUMERICAL TYPE

7.(0.19)For 25x10~#(M) NaCl solution

Ay, =22 —by/C
107 =12 —by4x107* ...()
97 =A% —by9x107* ....(ii)

Solving above equations

A2 =127and b =1000
Now, for [NaCl] =25x107*M
A, =127-10°(25x107)

Ay =127-10°x5x1073

A =77
Btkm—KXIOOO K:(gj 1
a) R
}Lm:({jxlxlooo
a/ R M
Ay = [cell constant] x 1000 = 77 = [Cell constant] x 1000 7
RxM 1000x25x10~

Cell constant =77x25x10™* =0.1925cm™ = 0.19 (rounding off)
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8.(192.5) For Na,SO, solution

=192.5

K:(gjxi: 0.1925 W\ 1 -1 5 Kx1000 _ 0.1925x1000

z m
R 400 M 400><§><10_3

a

9.(7) & 10.(6.35)
I, +25,05 —— 2I" +5,0¢"
I, = 0.005 mmoles titrated with excess hypo solution
(SzOg_)eXCGSS =0.0Immoles (considering the stoichiometry)

(S,037)o1a1 = 0.11mmoles

(S2077) eacieq With I, = 0.11—0.01 = 0.1mmole

(I5)reacteq With SZO? = 0.05mmole (following above stoichiometry)

(CO)reacted =0-25mmole; g =28x0.25=7mg
For20 L g, =0.05x254; For 10 L g1, =%=6.35mg

11.(50) Mn3O4 dissolved Mn2+ MnO, /CI™ Mn3+

Normality of KMnOQO, is 0.15 against oxalate where n-factor of KMnQ, is 5. But in the

above reaction n-factor of KMnQO, is 4.

4
Normality of KMnQO, in the above reaction is 3 x0.15

Equivalent of KMnO,, = % x0.15%x25x107> =3x107>

Equivalent of Mn?* reacted =3x10~> .. Moles of Mn?" reacted or produced = 3 x 1073

3x1073

Moles of Mn;0, in the sample = =107

-3
% of Mn;0, in the sample = 10 >(<)242598X 100 =50%

12.(0.44) HCN + 15 (aq) —— ICN(aq) + 21" (aq) + H"(aq)

As,04 +6H,0 ——> 4H;AsO,

(+3) (+5)
H,AsO5(aq)+ [ (aq) ——> AsO3 +31°
1.32 gm of As,O¢ = 1.32 x4 = 4 x1072=moles of I3
396 3
)
Concentration of I3 = Ax10 - x1000 = 0
3x10.42 10.42x3

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



Vidyamandir Classes

In 5.21 ml of I3 solution, moles of I3 = __40x3.21 moles of HCN
10.42x3x1000
Concentration of HCN in blood = 40x5.21 X 1000 =0.44

10.42x3x1000 15
COMPREHENSION WITH SINGLE TYPE
13.(D)

ACH, HC CH

3

el C o-of 3 M
@ CH»—.»@/ —r” @/\;O @\H
@f\
O7C|"7CH—” H,0 il ?
©/ Ly _,©/ + CH, - C - CH,

14.0) CHs—N=C=0—23"1%M 5 ¢ H, - NHCOOC;H,
15.(C) & 16.(A)
2MnOj (Y) +3Mn**(Z) + 2H,0 —— 5Mn0O, + 4H"

In order to reduce MnOy, Mn?* gets oxidised (comproportionation reaction)

2KMnO,(Y) + KBr + H,0 —— KBrO; + 2KOH + 2MnO,
INTEGER TYPE
17.3) TV ' =T,V = 300x V" =T,8V)"* = T, =150K
W =nC,(T, ~T) = 0.5x 3R (150 - 300) = 0.5 x 3x 2(~150) = ~450cal

h TxAV ~ 6.6x107*
18.(40) mAV =—;
“w 2 6x10%x10° 990 -9
7

AV=04m/s; AV =40cm/s

19.(6) Ostwald’s process
Pt/Rh gauge catalyst

L. NH;(g) +0,(g) 257°C. 9 bar NO(g) + H,0(g)
2. NO(g) +0,(g) —= NO,(g)
3. NO,(g) + H,O0(/) —— HNO;(aq) + NO(g)

A:NH;, -~ x=1
B:NO, .. y=1I
C:NOZ, soz=4

So, x+y+z=6
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Mathematics
ONE OR MORE THAN ONE CHOICE

4;
LABD) A U = C61=3:7:61=3.7!
15! 15
(B) Number of ways =———="C. WW...W BBB....B
ri(15—-r)!
r 15-r
This is maximum if » =7 or 8§
_~4A
(C) 1275A =  Total no. of combinations =5-6-8—1=240-1=239

™3 all different
(D) 2 alike + 2 other alike + 2 other alike = 1

2 alike + 2 other alike + 2 different = 3C2 . 4C2 =18

2 alike + 4 different = °C; - °C, =15
All 6 different = 1; Answer = 35

2.(AC) %ra+%rb=%absinC; r(a+b)=2A

G
2A .
r= L a
a+b ® b
. .2abc ‘ — abc S (4) A 1 -
4R(2Rsin A+2RsinB) 4R”(sin A+ sin B)
Also, x= 2ab cosg
a+b 2
2labsinC 2absin£cosg 201bcosg C
From (i) » = 2 = 2 2 - sin— = xsin— = (C)
a+b a+b a+b 2 2
2 3
c-ct ¢
3.(AC) Area (T) = =—
(AC) Area (T) > >
3 ¢ 303 03 3
Area (R) =" [Pdx === o lim Area@ _ oy C—-%=3
2 0 2 3 6 c—0t Area(R) .50t 2 ¢
4.(ABD)Q+y=f(x)
dx
LF. =¢*; Now if 0 < x <2 then yexzfexe_xdx+C = ye'=x+C
x=0, y(0)=1, C=1
oyet =x+1 ..(0)
x+1 2
y=—-y0==
e e
e —(x+1De" , e-2e —-e 1
_ebrle . pp=tfeazen !
e e e e
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If x>2; ye* =Iex_2dx
ye* =" 2 +C;

As y is continuous

3e2=e2+Ce? = C=2

y=e2+2e " hence y(3)=2¢" +

y'@)=-2¢7
5.(BCD) AB=b —a =4i —12) —3k;

y'=-2e

AC=c-a=31-7]+2k;

x—>2 e

y=e?+Ce”

m X—HZ)}LIIIZ(Q_Z +Ce_x)

for x > 2

el=¢? (2e_1 +1)

CD=d-c=3i+4j-12k
BD=d-b=2i+9] -7k

(4B CD)- 4C
By definition d = ————— ..()
‘ABXCD
(4BxCD).BD
~faExcn
ABxCD=13(12{ +3] +4k) .. \ﬂexc—p\zm

g = 1302 1*:9’ ) 3377128 = % using (i)
Also, -, d =2U% 1+639 S 2795+ 7k) = % using (ii)
6.(ABD) We have 2/ =15 +2 ...(i)
2k =1 ...(i)
S 2h =4k +2 2y? =x-1

y2 _ %( x—1) (Parabola); Now interpret

COMPREHENSION WITH NUMERICAL TYPE
7.00) & 8.(81)

We have 3x+6y =

1 )]

2x2 +2xp+3y2-1=0 ..(ii)

Now homogenizing (ii) with the help of (i), we get

2
= 2x2+2xy+3y2‘(wj =0 = K222 +2y+3y%) - (Bx +67)* =0

Now coefficient of x? + coefficient of y2 =0

= (2k*=9)+(3k*—36)=0 = 5k* =45 = k?=9 = k=3 0r -3
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9.(5049) If b =1
f(x)=8x3 +4ax’ +2x+a
£'(x) =24x% +8ax +2 or 2(12x% + 4ax +1)
For non-monotonic f"'(x) =0 must have distinct roots
Hence D >0 ie., 164> -48>0 = a2>3; Sooa> 30ra<—x/§
©ae23, 4, . Sum=5050 — 1 = 5049

10.(256) If x|, x, & x5 are the roots then log, x; +log, x, +1og, x; =5

10g2 (XIX2X3) = 5, XIX2X3 = 32 5 _g = 32 = —a= 256

11.4) Y-y=m(X —-x)

PtY=0: X=x-—2
m

Hence the quantity

X — Y 1s same for both the curves

N_Y N _mMm
m my Yy My

0w
J.f(t)dl‘ f(x)

—oC

Integrating equation (i), we get; ln[ J. 1@ dt} =In(f(x))+C

0
Ifx:O,J.f(t)dtzé & f(0)=1 = czlnsz—lnz

ln[]ff(t)dtlzln(%j f(x)=2f fdt = #:2 ...(ii)
o o _{C f(t)dt
Integrating equation (ii), we get ln[ T f(@® dt} =2x+C
x=0 —In2=C; h{z[j f(t)dtn =2x
12 Solutions |JEE Advanced - Home Practice Test -5
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2 J' f(t)dt = &>

2f(x) =2e** ...(iii)
Differentiating both sides of equation (iii), we get
2 4x
. - . -1
f(x)=e**; lim ST=1 limé——"—4
x—0 X x>0 X
12.9) Y=y—-m(X —x)
PtY=0; X=x-2
m
Hence the quantity X — Y is same for both the curves
m
m my moomy Y, M
O _S@
T S (x)
[ f@yar

Integrating equation (i), we get ; ln[ I 1@ dt} =In(f(x))+C

—oC

9 1 1
If x=0 ln_J;cf(t)dt—E & f(0)=1 = C_1n(5j_—1n2

ln[jf(t)dt}—ln(f(x)j f(x)=2]£ fod = L9 G
o If(t)dt

—oC

X
Integrating equation (ii), we get ln[ I f(@® dt} =2x+C

x=0 -In2=C; 1n{2[ff(z)dznzzx; 2 f@ydi=e*

2f(x) =2e** ...(iii)
Differentiating both sides of equation (iii), we get
f(@)=e* 1(0)=2
Tangent at (0,1)is y—1=2x
. . 1 1 1 5
These lines meet the x-axis at | ——,0 | & (2,0) .. Area =—| 2+ — |1 =
2 2 2 4
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COMPREHENSION WITH SINGLE TYPE

—sinh+ tanh+ cosh—1 0

sinh B tanh 1-cosh

2h% +1In(2 - h) — tanh
m

5 X h
—lim- " h

13.(A) LHD= f'(07)= }}i

50 —h h—>0 —2h% +1n(2 - h) — tanh
o W
RHD:f'(o+)=]}ime ! O=hxeh2 L o
—0

(x—r)* +(y—r)* = r? (family of circle)

x2+y2—2rx—2ry+r2 =0;

2 2 2 2
2(nn +1n) =K/ +1 ordnn =1 +1;

2
D142 1=0; r—2=4i*/ﬁ=2+\6
i i ’ noo2 -
—sinh+ tanh+ cosh—1 0 sinh tanh 1—cosh I
2 _ _ - - 2 x
14C) LHD= f(07)= lim 2 M@= ~tanh b h _
h—0 —h h—0 —2h” +1n(2 — h)—tanh
n? 2
. -1-0 e’ -1
RHD = £(0%)= lim < = hx =0
AU h—0 h K2
L=y=0&L,=x=0 ’
—sinh+ tanh+ cosh—1 sinh tanh 1-=cosh 5 ‘
2 _ _ - - 2 x
LHD= £/(0") lim 2 *I@ - —tanh o) h b _
h—0 —h h—0 —2h” +1In(2 — h)—tanh
oo W
£(07) = RHD = £(07) tim 170 _ ¢ . Lo
h—0 h h
L=y=0&L,=x=0; A=2[A+A,+A;] 1
n/2-0
A:2><l COt(E—QJ-FCOtQ-Fl (using larb] A
2 4 2 2 2
reol(m/4 —0/2)| | A
cos(4 2} cosg
A= + 241 '
sin r_ 0 sing r N ) 0/2
4 2 2 A, -
ZSinE * 1 cot(6/2) 4
A=1+ 4 A=1+ 2
.0 . (n © i T
2sin—-sin| ——— cos| 6—— |—cos| —
2 4 2 4
A is minimum if numerator is maximum when 6 = g
2 2
Amin—1+1_ I =1+\/§_1=1+2(\/5+1)=3+2\/§

5
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15.(C) & 16.(D)
ax* +2bx+b=5x>-3bx—a = (a—S)x2 +5bx+((b+a)=0

If a #5 thensince x € R

D=25b>-4(b+a)(a-5)20V beR = 25b*—4(a—5)b—4a(a-5)=0VbeR
16(a —5)* +16(25)a(a —5) <0

= 16(a-5)(a-5+25a)<0 = (a-5)(26a-5<0 .. ae{%ﬁj

If a =5, Sbx+(b+5)=0

Not satisfied for b=0 .. a,, €{1,2,3,4}

t,=(r=-0)r-2)(r-3)(r-4); =éz r=4(r-3)(r-2)(r-D[r—-(r-95)]

=%Z((r—4)(r—3)(F—2)(F—DF—(F—S)(F—4)(F—3)(V -2)(r-1)
r=1

=%n(n—1)(n—2)(n—3)(n—4)
S,=0 = n=123,4 n =0 (rejected)

SRR S e S )
t, 3o S (r—4)(r=3)(r—2)(r—1)

r

=— lim Zn:[ ! - ! j
3nooc T\ (r=4)(r=3)(r-2) (r-3)(r-2)(r-1)

. 1{1 1 } 1
= lim —| —— =—
nsx3| 6 (n=3)n-2)n-1)| 18

INTEGER TYPE
17.(17) Number of ways in which A,B,C can be given 3 tiles
. .y 913!
3 equal groups of 9 tiles and distributed = n(E) = (3‘)3 . =1680

Now we have 1,3,5,7,9 (odd numbers) : 2,4,6,8 (even numbers)

In order that all the 3 persons must have an odd total. One person must have all the 3 tiles marked with
odd number and each of the remaining two persons must have 2 tiles with even marked and 1 tiles with

odd marked
41.2)
n(E)=3C - °C; - ?C, - —=— =3.10-2-6=360
et o ors 21.21.21
selectl 3 oddtile 1oddto -
person each grouping 4 even

tiles in two equal
groups & distribute

P(E) = 360 _ 9 i=ﬂ; Hence m+n=3+14=17
1680 42 14 n
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2 2
18.(2) Any point on the parabola y2 =4ax is (atz, 2at). Equation of chord of the ellipse _2x 5+ y—z =1,
a a
2 2.4 2.2
. o . x-at 2at tt 4da’t
whose mid-point is (af?, 2at)is al az J Za -4 5 az
2a a 2a a
= x+4y=ar’+8at (- 1#0)
a2 az
As it passes through | 11a, — ” = llat—-4 i =af’ +8at = at’ —3at+a* =0

= £-3t+a=0 (a#0)

Now, three chords of the ellipse will be bisected by the parabola if the equation (i) has three real and
distinct roots.

Let  f()=f -3t+a

F()=3*-3=0 = t=+1

So, fHfH<o0 = ae(-2,2)
But a#0,s0ae(-2,000(0,2) .. Number of integral values of ‘a’ =2
I 1 & 1 ¢ d
19.011) 7, = 5 S=22 =] —
=l
\/?-n{3\/?+4j ’ [3 r+4j R RECNEES)
n n n n
put3\/;+4=t = éLabc—clt
2x

4
=3jizt=3H _20 L s n=10 = mea=1i
2 3lt], 340 10
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