Vidyamandir Classes

Solutions to JEE Advanced Booster Test — 2|JEE 2024

PHYSICS
SECTION-1

Single Choice Type
LA) vy =8)+2ik

Z:%:Vx{+vyj+vzl€

— o an

rg =8 +t°k

T =Vl +v, 0] +v.th

At4sec,g=% = v=0,v,=8m/sand v,=4m/s vo=(8]+4kym /s

2.B) V, ;=2 volt.

VP = VB = VD = 5volt.

@]

Since field is uniform B

0.2m
AV g2

~ — — n ’ 5P
; Ex=—=—15iandEy=g=—15j \

So E =
Ar 0.2 0.2 1A

vl Ve)

Resultant field E = — 15(i + j) —0.2m—

E = 15\/5 and direction is along PA

3.(D) Ifabe acceleration of the hemisphere, then acceleration of the rod is a cot 0

FBD of hemisphere

NcosO=Ma

mg — N sinO=macot 0

A0
N
mg—MatanO=macot9 /%
4D
N

mg=(M tan+mcot0)a

a= mg
M tanO+mcot0
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4.B8) 1. x+y =0,
2d)  yd deyV, | i 4
2. L)-i‘ Y =V, = y—2x=ﬂ
Adey, As d
3p=gy-A%000 D _A&Th !
d 3 3d Vo
Charge on plate 12&—)6 2&—&+M
2 2 3 3d
&4_ Aey ¥
6 3d
o 3C
5.(B) Charge on each capacitor is g = - 2V
K
Electric field between plates -1
Agy - E===1
Ed . Ed e S
Vit—=5+—=V,
2 2
V,-V,=Ed-5 I I
3C/2 3 v
=1 g-5=9_5-'2 5-"_5-_35y)
A | C C 2
Multiple Correct Type
1 10x 60)°
6.(BD) Total height = —x10x(60)* + (10x60)" _ 36000 m = 36 km
2 2x10 .
) 3 2 X 36000 gl AAAAAAAAA (L ,,,,,,,,,,,,,, at t — 6OS
Total time ~ =60+60+, /T 10m/s2
—60s+60s+60v2s J; AAAAAAAAAAA Att=0
= (120+ 6042 )s
7.(AD) For volt meter
R+G=nG = 27=(n-1)G
For ammeter
G=(n-1)S = G=3(n-1)
(n-1%*=9

n=4
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5 C
8.(AB) Q,=CE; W, =CE +I I—
U1=%CE2 : HI:AH:%CEZ
Charge flow through E, =Q=2CE Q, R, I:l
W, =2CE*
U, =L CE? +OTI I—o1 +o.—oI I—01+0
AU=0 =
- 4+ -+
H,=2CE> W] ——q ] —
R‘I E: R.’. E__"y
H _1
H, 4
2 2
9.(ABCD) (220) xt; =2x6000x20 = (2(;0) =400 watt = R; =100€2
1 1
2 2 R, R.
(400) Xty =4x12000x20 = (420) =800 watt WA W
2 2
] )
2
300V
In series (300) xt=2x6000x30 = t=20min
AW
In Parallel
2
B0 4x12000%27 L
I
t=16min |3|00V
10.(B) When S is open: R
£3Rxdx 3R, E, 2E - 3
} AN
RAB:.[ 3 :T;[Oz (:)’,R():S 0 —::_II
o ! Ry+— Ry
2
E 2F T
2 SRy ¢ 0 6
When s is closed A 3 B
Ey x=0 X=£
Current dary cireuit, j—— 2 2F, =l Ro/4
urrent in secondary circuit, i = = S
M Ry+Ry/4 SR, ~— .
) 2gy | 3¢ | [
T 1 volt f battery = — = VN
erminal voltage ot battery [80 5 } 5 *—FIJ_RJ
2 a
ﬁ:IOXRAJ:ﬂxﬁXX_ = x:é
5 5Ry (2 2
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PARAGRAPH FOR Q-11 & 12
11.(B) 12.(A)
Consider a plate width of dx at a height x
€y Ad g P LAx

Capacitance of this segment is AC =

d d
Potential difference across this small capacitor is V.
Ag=VAC
L_Ag_VAC Ve 0 T
A4 LAx d
V V V
Graph is as shown o= S0 and o L= S0 GPL GO€B L. Electric field remains constant at £ =—
SECTION-2

1.(1.39) At time ¢ let the charge on capacitors and current in different branches be as shown
R(x+y)+Ry+R(x—2z)=V

v o R
= 2x+2y—z=— () X+ Ix-z
R q e
q B Xty X +I —
EzRy ... (1) R Y ytz q,
\Y
P I
F:R(X_Z) ... (iii) !
dq, .
—=X (v
i (iv)
dq,
—==y+z %
o v)
From (ii) 4 _pe® e (i)
dt dt dt
From (iii) %=RC(@—QJ = y+z=RC(@—%j ... (vii)
dt dt dt dt dt
. . xX+y+z dx dy dz
+ = —
(vi) + (vii) RC u u (viii)
From equation (i) x+y=1+i also @+Q= l%
2R 2 dt dt 2dt
Unsing in (viii) 14—5 =[l%—%}RC ; K+3Z=—RC%
2R 2 2dt dt R dt
i fa [ -2
_V—+43z ch—o R Y RC
Z—R R R
-3¢
o Loseon( )2 L3) 3 L
R R RC 4 4V RC 3R 4
L 3
z=0 when e RC =— ; —=/n4 ; t==RC/n(2)
4 RC
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2.(9) Let after time ¢, the velocity B is directed at angle 6 with the horizontal

0 t t
%zbt—atcose = —[ds=b[wdt—a[tcosbd
! 0 0
1 t A & -JQ» v, =at
—at? =b'[tcos6dt ;
2 :
0 A0
b a*P 261 o v bt
[=—- A e
2 2b b* —a?
2 ¢
s=tpr=lp 2P _ UL g,
2 2 b2 _aZ b2 _ aZ
3.2) x=5¢ and y=15t—%x10t2
At every point on plane, x=y .. 5t=15t> = t=2s
F F. .
a0y 4 L0 B H T ¢
(=0 S (=6 S v=0
From A(t=0) to B(t=06)

a :F__f:]O’5 =5m/s® ; ) :lal‘2 21(5)(36)290 m

Velocity at B =at =5(6) =30 m/s
After B, the direction of F'is reversed.

As velocity is in forward direction, friction acts backwards till block comes to instantaneous rest at C.
From B to C

a =—M=—(10+5) =—15 m/s?
m

u=30m/s ; v =u’+2as, ; 0=(30)"+2(-15)s, = 5,=30m
While returning from C to 4, F acts towards left but friction acts towards right (as velocity is towards left)
_(F_f) :_Sm/sz
m
Vv =u? +2as =0+2(-120)(=5) ; v} =1200 = v=203

s=—(s;+5,)==120m ; s=

v t
5.(21.33) a=2-056: Y 0 051, jdv=j(2—0.5t)dt
dt ;)
2 dx 2
v=2t-025t ;v=0at¢t=0and 1=8 ; E=2t—0.25t
X t 3 8
[ax=[@-025¢)dr; d=| P~ —64-212 91 33m
T 12 12
0
6.(48) E=4xi — (1> +1)] For ABCD: dA=(dA)k = E-dA=0 S g =0
For BCGF : dA = (dA)i ¢, = j [4xi — (»% +1)]].(dAD)
= [4xda=[4@3)da =124 ; = 12(4)=48 b =0, =—48
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CHEMISTRY
SECTION-1

Single Choice Type

1.(A)

2.(D)
3.(C)

4.(B)

5.(C)

Lyophilic sols do not show significant Tyndall effect because sol particles are very small and highly solvated.
There is almost no difference is the refractive indices of dispersion medium and dispersed phase.

According to Arrhenius rate constant increases with temperature.

At anode 2Hg +2Cl" ——=Hg,Cl, +2e"

Q+2H" +2¢" —=—=0QH,

At cathode
2Hg+Q+2H" +2CI" ——=QH, + Hg,Cl,
Ecep =0.183V E,, =0.6990-0.42 =0.2790
o —0.06 QH,
Eca =E - log M

e[ T[]

0.183=0279- 200p 1
© ]

pH=0.8

Given values of ionisation enthalpies and electron gain enthalpies suggest that element X belongs to 13"
group, element Z belongs to 2" group [ (+)ve value of AeIéI"j and element Y is probably a member of 16™
or 17™ group.

Rate =k’ [CH3;COOCH:;] [H20]

For pseudo first order reaction, the reaction should be first order with respect to ester when [H»O] is constant.

2.303

The rate constant k for pseudo first order reaction is k =

log % , where k =k '[H,O]

From the above data we note:

t/min C/mol L' k/mol L™
0 0.8500 —
30 0.8004 2.004 x 1073
60 0.7538 2.002 x 1073
90 0.7096 2.005 x 1073

It can be seen that k|H,O]is constant and equal to 2.004 x 10° min"' and hence, it is pseudo first order

reaction. We can now determine k from
k [H,0]=2.004x10"> min™"
k[55molL]=2.004x107> min™~"
k=3.64x10"mol ' L min~!

VMC | JEE-2024 6 Solutions |JEE Advanced Booster Test — 2



Vidyamandir Classes

Multiple Correct Type

6.(ABC) Statement A, B and C are correct. Proteins can be dissolved in water thus all protein sol are not Lyophobic.

7.(ABD) In single electron atomic species, Z.¢ for any position of electron is equal to Z. Balmer series of Be’"

does not belongs to the visible region.

8.(ABD) Orders given in option A, B and D are correct. Atomic size of Al is slightly bigger than that of Ga.

9.(AC) IOg Keq = %

o o

Ecen = EAg*\Ag - EFe3+\Fe2+ =0.0296 V

log K., = 1X0.0296 _ 1
97 2303RT 2
F
Koq =3.16

Ll

e ]

Fe** + Agt == Ag+Fe*"

Q < Keq , so reaction will move in forward direction.

Fe** + Agt == Ag+Fe*"

t=0 1 1 - -
t=eq l-x 1-x X X
3.16=—=

(1-x)

x=0.574 M = [Feﬂ
[qu = [Feﬂ =0.426 M

Ti**  2-2(096)  0.08 1

Ti2* 3(0.96)-2 2.88-2 11

— moles of Ti** =%moles

) 1
— moles of Ti°" = Emoles

11 1 23 23 23
G ivalent of reduci t=—(2)+=(1)=—7 = yx5=— =—=0.383 moles
ram equivalent of reducing agen 12( ) 2( ) 12 y 12 (or) y 50
for TIO ; yx5=2x1; y=0.40moles

VMC | JEE-2024 7 Solutions |JEE Advanced Booster Test — 2



Vidyamandir Classes

PARAGRAPH FORQ-11 & 12

11.(C) E=04-2x10"*x300

E=34x107"2
E=034V

12(C) AS= 1><96500><(—2><10‘4)JK‘1 mol ™!

AS=-19.3 JK " mol™!
SECTION-2

1.28) Cu+2Ag" =Cu™+2Ag

_ [cu™]
[Ag+1]2

Qc

For [Cu™]=0.1M,[Ag"]=0.01M
o 0059  [Cu*?]
Ecell — tcell — > lo [Ag+]2

-1
0.05910&0;3__4 ; 0.3095=E%,

0 =0.3095+1.5[0.059]

cell =
For [Cu™]1=0.01, [AgT]=10" M
0.059, 107

0.3095=E;

cell —

~1.5[0.059]

E.oq = 0.3095+1.5[0.059] - T1og10—_6 =0.3059 +1.5[0.059]— 2[0.059]
=0.3095 —&259 = [30.95 —%} x1072 =28x1072

2.(5) Factual As,S; is negatively charged colloid.

3.(6) () Moles of the gas :
V(gas) (L)  246(L)

"(gas) = = =0.1 mole
Vi, 24.6 (L /mole)
W (sample
(i) moles = —( P )
Molar mass
W 1
Molar mass = (sample) _246 246 g/ mole
Moles 0.1

Molecular mass of the XeF, =246

(iii)  Mass of 1 molecule = sum of masses of the atoms
246 =m,, +n[mg]; 246=132+n[19]

n=6 ( XeF6)
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4.3) Atradial node

R;, =0
(6-5)=0
= c=6
(or) I3 (for He* ion)
a0
kt . .
5.(7) o is temperature coefficient, when T =10°C
0

SO /n E = l /m7
ko 283

/n E =§x€n7
ko 283

/n (E =/n7
ko

kt

= —=7
ko

6.(5) Reduction potential is — 0.3 V

+ —
2H™ +2e —)HZ(g)

S0, E E° 0.06 log !

+ = + -
H /H2 H /H2 n |:H+:|2

~  03= 0—0'—36(—2 1og[H+})

= —0.3=O—0'—§6(pH)x2
S0, pH = 2 =5
0.06
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MATHEMATICS
SECTION-1

Single Choice Type
1.(A) y=2In(1+cosx)

—2sin x (14 cos x) cos x —sin x(—sin x) cosx+1 -2

y = ; Yy = -2 5 =2 5 |=
1+cosx (1+cosx) (1+cosx) (1+cos x)
_In(1+cos x)2
20 =2.¢ 2 -2 y2+i/=0
(1+cosx) eV/?

2.(B) Let the slope of L be m. L makes an angle of 60° with x+ y =1, hence

lm_“:/%/i -3 = m_J:/\_/’; V3or—+3 = Either m++3=3-3mor m+3=3m—-3

Now, m=0 (rejected as L is not parallel to x-axis)
Equation of L is y+2=\/§(x—3) = y—\/§x+2+3\/§=0

tan 60°=

3.D) (A) f:R-{0})>R,
f'(x) =1—— can be positive or negative
X

2

= f(x) is not one-one
Also, range = [—00,—-2] U [2,0) # co-domain
= f(x)is not on to

(B) f:R—>R, f(x)=x3+x2+3x+sinx

= f'(x) =3x> +2x+3+cosx

= (3x2 +2x +1)+ (2 +cos x) > ( f'is one-one and on to

a>0.D<0 alwayspositive

(©  f:R—>R, f(x)—{x+%}+{x——}+2[ x]
:(H%HH_} [_é {x——} (cr—{-x))
:_{H%}_{x_;}_ (=x)

= Periodic with T.P. 1

. T .
(D) f:R>R, f(x)= S 4 in (E[x]j , S g periodic with fundamental period 1 and

T
sin (5 [x]j is periodic with fundamental period 4, therefore f(x) is periodic with fundamental

period 4
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n 4
4.(A) Let S= tan!
FZ:‘{ (4r2 + 3}

r+—
2

1 1
S=tan | n+—|—tan!| =
2 2

1 1
I ot = =tan!2

:rzz‘;tan_l 1+[ n [ 1} :g{tan_l[”%}tan_l[r_%ﬂ

T
Now, lim S =——tan"
n—0 2

‘[an(tan_1 2) =2
1
5.B) 2x]={x+5}+x-1 =2x]={x}+x-1 :>x=—l,5

Multiple Correct Type
6.(BCD)

- X
——+1
er-1 2

@A) f()= +§+1:>f(—x)=

X
e —

) —xe* +x—x XX X 100
> /(X)=—-——+1= x——+1=f(x
l1-e* 2 e -1 2

= f(—x)=f(x) = fiseven
0, xeQ@ =
(B) f(x)= {1 is periodic with No FTP
(C) If f(x) isoddthen f(—x)=—f(x) which can be possible then f(0)=0

(D) Sgnﬂ 152
1+ x
:Sgn{{ 15 D=l :{ 15 }>0

1+ x7 1+ x?

15
->1 >’ <14 =14 <x<14
I+x
= Integer value of x=-3,-2,-1,0,1,2,3

b

D =[1+{2x}]

=
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7.(ABCD)
(A) RHL
lim f(x)=Ilim f(h) = lim sin—— = A value oscillating between —1 and 1
X—)0+ h—)O h—> 2h
i.e. RHL does not exist.
Similarly, LHL also does not exist - f(x) is discontinuous as limit does not exist at x =0
(B) RHL
T
lim g(x)=lim g(h) = lim Asin| —
x—0* &) h—0 g(h) h—0 (hj
=0 X (A value oscillating between —1 and 1) =0
Similarly LHL =0
But lim g(x)# g(0) .. g(x) is discontinuous at x =0
x—0
(C) RHL
lim A(x)= limM = lim L 1
0" =0 h  h>0h
LHL
lim A(x) = lim [=hl = lim A =-1
0~ h—0 h h—0—h
As LHL # RHL at x=0 . h(x) discontinuous at x =0
(D) RHL
lim k(x)= lim ———=0 (As &1 — 0, - )
x—0" 70 1 4 ¢t
LHL
. . 1 . 1 —coth
lim k(x)=lim lim =1 (As h—>0,e —0)
¥0” 101 4¢P pso0] 4 gm0t
As LHL # RHL at x=0 . k(x) discontinuous at x =0

2
1 1
8.(ABCD) f(x)=cos '+cos! ot 1- [Ej A1=x?

T

-1 -1 1 -1 -1 -1
=CO0S X+|COS ~——COS X| =COS "X+|——COS X
2

1 T 1
2cos x——, xe|—-1,—
3 2

T 1
— xe|—,1

Now go through the options.
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nr alf 2 1 ’ -1
9.(ABC) f:R— T’E f(x)=tan X —5 +tan o —2

for f(x) to be surjective, tan ' a—2=-1 =o =tanl Now check options.

10.(AC) x*+)*+8x—10y—-40=0
(x+4)* +(y-5*=1
x=cos0—4, y=sin0+5
(x+2)" +(y=3)’
=(cos0—2)* +(sin O+ 2)> =9 + 4(sin O — cos 0)
a =max(9 +4(sin6 — cos0)) = 9+42
b =min(9 +4(sin6 — cosB)) = 9-42
a+b=18

a—b=8\/5

a-b=49

PARAGRAPH FORQ-11 & 12

n 37m
Given sin”! x:[-L1]—> {E, 7} and cos™! x:[-1,1]>[m, 2n]

| T 3m

11.(C) Let sin” (—x)y, ye|—,—
2 2

= -x=siny =>x=-siny = x=sin(2n-y)

1 1 1

=sin ' x=2n—y = y=2n-sin ' x =sin (—x)=2n—sin ' x

12.(C) cos™! (cos10)— sin”! (sin10)
=cos™! (cos(10—2m) — sin”! (—sin(4n—10)

= cos 1 (cos(10 — 27) — 27 + sin ' (sin(4m —10))
=10-2n—-2n+4n—-10=0

SECTION-2

1.3) Graphof y = f(~|x])is:
= Domain = [—-1, 1], Range = [-1, 0]
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2.3) x*+y°-8x+2y+8=0
x4y —2x—6y+10-a*=0

|r1 —r2|<C1C2 <n+r
.03 /N

r=+16+1-8=3
r=V1+9-10+a" =|q|
C,Cy =9+16=5

B-]al|<5<3+|a| 5 2<|a|<8 5 ae(-8,-2)U(2,8)

3.(0.50) Domain of f(\[x]

),—3£‘[x]‘£2
= -2<[x]£2 =>-2<x<3
=>xe[2,3) =a=-2,b=3

5
45) tano=k-12 B 7 Clhk)
h 5 o
12x-5y=0= k=5 13X |12
Ao
A
tanx _ x x J(tanx—x) x
509 lim&——¢ —im & c
x>0 tanx—x  x—0 tanx —x
X o tanx—x X
, 1 . -1 el 1
hmu: lim M,where y=tanx—x and lim ¢ =1
x—>0 tanx—x x—0,y—0 y y=0 0y
=e"x1 [as x >0, tanx—x —> 0]
=1x1=1
As tan45°=1

k=45 sum of digits of k is 9

6.(7) Clearly x will be defined only for @ =0 and then
x=sin"'(1)+cos ! (=1)—tan"1 (1)

5t
xX=—

4

_1 _1 STC 37[:
Now cos (cosx)=cos COST :T
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