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Solutions to JEE Advanced Booster Test - 6 | 2024 | Code A

[PHYSICS]
SECTION 1
1.(D) Centre of gravity G of the cone will just fall within the base of the cone i.e., will pass through L
LO r

tang=——=—o
*=56 "1

Where, r is the radius of the base and h is the height of the cone.

Now, if the cone is on the point of slipping as well as turning over at the same time, then
A=¢ortaniA=tan¢

or tanoc—i:mc—tan‘l(ij
43 443

Vertical angle of the cone =2a =2 tan‘l( 1 j

443

2.(C) Total energy of particle should be made zero to escape to infinity

S . GMm
Total energy of particle inside satellite = ————

_Gﬂ+1mvz =0
4R 2
m
m
%)
v |SM
2R
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3.(C) When the particle is at point P,F and F, are equal and opposite and hence will cancel each other.
Therefore, the resultant force is only F, i.e.,

i
A B
l:l P F-’.
Gm? 4Gm?

_F3:

BN
2

4.(B) Volume of liquid in layer of thickness dh,

dV = nx?dh
In AOAB

x=4R?—(R—h)* =y2Rh—h?

dv = n(ZRh—hz)dh

By equation of continuity, Vv =ayV,
_d_V =a /29h
dt
n(2Rh-h?)
= ————~dh=dt
a./2gh
I ¢ n 1/2 _1.3/2
= dt = 2Rh™“—h dh
o] gt )
0
L 1._T F RR3/2 _ghs/z} T 7\/2nR%/2
a\2g | 3 5 g 15a\/g
-1 _ 2 .
5.(B) 2rrcos(cos ~3/4) = (nr° x6) pg ... 0] Solving (i) and (if) we get 6 = 60°
27rcosd =(zr’x4)pg . (ii)

N 4
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6.(AB) Loss in P.E. = Gain in KE.

I I . e 1 2 1 2
= ng—ngsmSO :Emvcm+Elcmoa

=— ——®
4 2 M 212

2,2
= gI:ZVC%n+% (1)

2
mgl 1mV2 Imlc

Let d = distance between inst. axis of rotation ‘O’ and c.m.

A}z 2
ch _ 1 +V2 _ Vl V2 ch

= w= = =
d 2d lcos® 1Isin® d
Vo2 cos? 6+ wl12sin20 Vg,
2d d
3 2 2 2
VA U S VIR ' wha
4 4 4
ol Ve
2d d
ol
ch =? (2)
212 22
ol ol
By (1)and (2), gl = ——+ ——
y(@)and (2), 9 > 5
2,2
:>g|=4m| OES 39
6 2

7(AC) mll’l = m2I’2
= 2mnp =mr,

" I’2 = 2I’1
= I’l + I’2
. r=3p
m
’ )
r 2r
a SLohp=—and r, =—
(a) 173 2=
. v Vv v
(b)  Angular speed is same .. @ = ; 33 =3 V= ?O
r r
T
—L —1:1 as angular speeds are same.
2
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8.(D) Let the volume and density of block be v & p4 and density of liquid be p,
On Earth : Wy =Vpsg, W =Vpsg —Vp,g =V(ps —p,)9. Wy — Wy =Vp,g, W /Wy =ps/(ps — py)
Onmoon: W, =Vpsg/6, W, =vpsg/6—vp,g/6=v(ps —p,)9/6,
W —Wy =Vp,g/6,W /W, =ps/(ps —py)

9.(BC) M =3kg
R =4cm
r=1cm

%n(R?—ﬁ)+Mg=(%44mhy%R2—rﬂ

= Mg :pghn(RZ—rZ)
N "g“=ﬁ
ohe M 3

= m
pr(R?-r?) 10°x(16-1)10°*

:h:gm
Y

Foremﬂ“bﬂmnoquMd,mg44%nr2+(H)+pgh)n(R2_rZ):{H)+pg(FI+h)}nR2
= mg+pghn(R2—r2):pg(H +h)nR? = m=pn(HR2+hr2)
H =(£—hr2ji:£m
P R? 32n
10.(ABC) P =P

j— mVO =MV

O r—
m
v._%gg (1)
/‘“\M
L =L¢ >
2 ol
L m 6vq
S>SMy—=——0 >0=—— )
2 L
e =1 along line of impact. B
.'.V+co£:v0 ...(3)
2
m 3m 4m
By (1), (2) and (3), — Vo +—Vy=Vy =>—=1
Y (), @)and @), Vo + Vo =Vo =
BRI S VR
M 4 2L 4
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11.(B) 2(kx)sin30° =mg

kx =mg
kx.cos 30° = ma,
. _\/§g kx
-2 o,
mg — kx.sin 30° = ma, 2 1830°  #emy
A ]
g v % \\-;/
= ay :E a, mg
Tem = lem@ a
) ,
(kx)sin30°, L =M°
12

| ml? 39
= g—=—-a o=—

4 12 L

2 2 2
3 3 3 7
2 o34 (B
ap=1.3¢
SECTION 2

1.(2) Assume the cavity to be made of +ve and —ve mass. Then it will become a system of a sphere of radius R of

. R -M . T
the mass (say M) and a sphere of radius Py of —ve mass (Tj . At centre of cavity, gravitation field is:

E]_ :E+p +E—p =

GM (Rj o GM
2

R \2)"0 TRt
At contact point
GM G(-M/8) GM FF, mE m
E, =E,, +E,=—+ = o111 1 9
R (R/2) 2R F, mE, m,

2.(11)L; = L about ‘O’

mvpa =l o
ma’ ma? a’ 3V,
= mypa=|—+—— |o = mypa= O=>0=—
6 2 3 4a
1, mga a 16( 1 1 kag
Ei=E; =>=l,0°+——=mg—=Vy=,[—| ——-= |ag = ,|—
m T 2 TR 0\/3[\52]9 10

L=1.1 =k=11
10
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2.(4)  Applying Bernoulli’s theorem at a point just inside and a point just outside the orifice (at same heights)

1 5 1 5
P toPVa= R t5PY%

1 1
= Rt g+ (-ypg+5p0) =R+ ey’ =
Putting the values we get, = v=4m/s

4.(3.46) mg is non-impulsive force.
Along vertical direction — impulse = change in momentum
= N.At=0-(-mV cos0)
= NAt=mV cos6 ..(2)
Along horizontal, uUNAt =mVsin®  ...(2)
Now, impulse of torque = change in angular momentum

2
— uNRat=TRZ V.
2 R
mV
:>M(NAt)=7 ..(3)

By (1)and (2), n=tan0

By (2) and (3), Sin 0 =%

.. 6=30°and u=i

3
n_ 6 23 346
0 n\/§ v v

5.(40) Let the fraction of Metal A be x
Let the total volume of the sphere be V

Then, Weight = Buoyant force
= [Bx+6(1-x)Vg :%(13.6)Vg
= x=04
6.(31.25) F = ZnAy= 0.5x 0.75[ 05 3T 05 3} =31.25N
dr 1010 15x10™

1
h(py +p,)9 - yp10 = EP1V2
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1.(B)

2.(C)

3.(D)

4.(A)

5.(C)

[CHEMISTRY]

SECTION 1
Ag® + 2CN~ ——= Ag(CN);
Initial 0.03 0.1 0
Final X 0.04 0.03

(here assuming nearly complete consumption of Ag™ due to very high value of K)

003 _ 550108 = 300

. X=——— = X= 7.5x1078 M
x(0.04) 16x2.5x10

When K, >Q rate of forward reaction > rate of backward reaction then forward reaction is spontaneous.
When AG°<RTInQ, AG® is Positive, reverse reaction is feasible and reaction is non-spontaneous.
When K, =Q, rate of forward reaction = rate of backward reaction hence reaction is in equilibrium.

When TAS > AH, AG will be negative only when AH is positive. This reaction is spontaneous and

endothermic.

C6H6(I)+%02(g)—>6C02(g)+3H20(I);

CE)+0,@——COe;  AcH=Q
Ho(@)+50,@——HOM:  AcH=Qs

Required equation: 6C(s)+3H,(g) —> CgHg(l); AH=6Q;, +3Q; - Q,

ASy =Cpmin T +nRIn il =ZRIn(@j+ann(i)
' T P, 2 400 10

= —%R x(1.4)-1xRxIn(5%x2) =-9.8-2x23=-14.4 cal K 'mol™

Pressure of ammonia = 20><ﬂ =12atm
100

2NH3(g)=N,(g)+3H,(9)
12 atm 2 atm 6 atm
3
Kp _ 2><(62) _3
(12)

6.(AC) The above reaction is exothermic, so increase in temperature favours the backward direction. Increase in

concentrations of NH3 and CO, will move reaction in backward direction.
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7.(ABCD)
AH° = A¢He(products) — A¢ H°(reactants) = ~166 —(~51) = ~115kJ mol *

AS°® = 266—243=23Jmol 'K 1 =0.023 kI mol* K!

AH® = —ve
AS® = +ve
AG = AH-TAS

AG will be —ve at all temperature and the reaction is favoured at all temperature.

ApH® =[ 2xAqpHO +3xBE(H-H)|-[BE.(C-C)+6xBE(C-H)]

= —85=[(2x718)+(3x436) |- (x +6y)

. X +6y=2829 (1)
Similarly for C5Hg ()
2x +8y = 4002 - (2)

Solving (1) and (2), x =345 y =414
AH —(40600)x0.5

9.(AB) AS=— -54.42) | K
T 373
Kpy
10.(AD) NO(g) + NOy(9) =—==N203(9)
Initially 3P 5P 0
At equilibrium 3P —x 5P —x -2y X
2NO, (9) == N,0,4(9)
SP—x-2y y
Pn,0, Pn,0,
Kp, = 2'° 7 2
(Pno,) (0.5)
Pnyo, =28tm .y =2atm

Piotat = Pno + Prno, +Prn,o, +Py0,
55=3P-x+05+x+2
3P=3 = P=1

5P-x-2y =05
Ex1-x—-2x2=0.5 x=0.5atm
P
N0 __ 035 ¢ 4qum

Kp = =

PNO = Z.Satm, PN02 = O.Satm, PN203 = O.5atm, PN204 = 2atm
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11.(8) AH = —1575+§[—241.8]—[—2021]

= -1575-362.7+ 2021

= +83.3kJ [per mole of gypsum]

83.3

As A, H is 83.3 kJ per 172 g of gypsum thus per kg of gypsum that will be 017 kJ = 484.3kJ

12.(A) Py,0 =1
15

As AG°=-RT/nK = AG°=0
_ AH° 83300

AH°=TAS® = T = ~ 380K =107°C
AS°  219.4
SECTION 2
1.(354) 2.303log 2 = AH[ Ta=T1

R RUTT

T, =100°C; P, = 760mm (1atm)
(373K)

=7 P, = 380mm
AH = 540x18 cal / mol
2 303109 160 _ 540x18(373-T;

380 2 | T,x373
—  2303log2 = 540x9 2211 0,603 4860/ 33T

T, x373 373T,

0.693x373T;

=373-T; = T, =354.226K = 354K
4860

2.(6.92)
NH,HS(s) === NH3(9) + H,S(9)
2-X X-y X
1 3
NH3(9) == 7 N2(9) +5H2(9)

X-y y/2 3y/2
Given,

2-x=1 37y=0.75

SR
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3.2)

4.(29)

5.(4)

_0.5 —1M2

H
~|

=K~ =
Y= "e, (1) 16
4
1
a=[(NH;|[=—M
[NHy] =
1
[HZS]_EM
1
b=[N,|==M
[N =
3
H]=SM
[He] =
Yy 33 88, E_ 4a173-692
x(a+b) 16 1 3
A — B + C
Initial 10 0 0
Final (10-x) X X
Moavg _ (10—x)100+ x(60) + x(40) _ 83
20+ x)

= (10+x)83 = (L0—x)100+100x =10(100) —100x +100x
= 1000-830 170

= 830+83x =1000 ~ 2
83 83
Initial 4 0
At equilibrium 0.2 7.6
0.2 7.6
S |SCly === sCl,]=—=
[ 2 4] 10 [ 2] 10
) 7.6X7.6
SCI a0 10
K, =15l _ 10 710 _ 55599
[S.Cl,] 02
10
2HI(g)—>H2(9) +12(9)
Initially 4 0 0
At equilibrium  4—x x X
2 2
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6.(8)

11
K--22 _1 (.-.5=05j
(4-1° 36 2

36

H, (9)+Cl,(9)— 2HCI(g)
AGe = A HO-TAS

AG°=-191kJ/mol

0 0 0 0
ArH = 2AfHHC| _|:AfHH2(g) +Ach|2(g):|

AH® = -92.5k] x 2

AHY,, =-185kJ

To find A,S°

AG®=AH —TAS°

~191=-185—300A,S°

A,S° = 20JK tmol™

AS° =28} - | P, +5, |

200K "mol ™" =2x184JK 'mol ™ - 8, +228IK mol |
0 _ 1 -1

Sh, =+120JK™"mol

15 15
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[MATHEMATICS]
SECTION 1
1.(B) Equation of the line in parametric form is XY r
NN
r 5
Any point on the given line can be taken as | —,—
J6' V6 ]
Now, if r = OA then the point \/— will also satisfy the equation x = 1.
AN )
N r=\/€=OA& Aam
Similarly OA, = 2+/6. Hence >

OA12+OA22+....+OA§+ ..... +OA§ >

x=1| x=2 x=3 Xx=n
=6.12+2%6+3%+......+n°6

_ 6(n(n +123(2n +1)J

—2n°+3n%4+n

28) (x-1)*+(y-4)" =(y2)

X2 —2x+1+Yy? -8y +16 = 2y?

3.(A) - d(P,BC)<min{d(P,AB),d(P,AC)|
= d(P,BC)<d(P,AB)and d(P,BC)<d(P,AC)
= d (P, BC)is maximum when
= d(P,BC)=d(P,AB)=d(P,AC)
= P is the incentre of AABC
= Maximum value of d (P, BC)
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A(3.4)

—
I

(0, 0) 3 (3,0

3x4+4x0+5x0 1
3+4+5

4.(A) Combined equation of pair of lines through the origin joining the points of intersection of line y = Jkx+1

= y-coordinate of the incentre of AABC =

with the given curve is
2
X2 +2xy+(2+sin2[3)y2 —(y—\/Ex) =0
For the chord to subtend a right angle at the origin (1— k) +(2 +sin? B —1) =0

[As sum of the coefficients of x?and y2 =0]

=  sin’p=k-2 = 0<k-2<1 = 2<k<3

5.(A) Let point P on the straight line x + y = 4 be (m, 4 —m), this will be nearest to the parabola if L at this point
to the straight line becomes normal to the parabola.

Let it is normal at x—10 :tz, y=2t

Perpendicularto x+y =4at(m,4-m)isy—(4-m)=(x—m) ..(1)
2 - _ 3

Normal at parabola at (t +10, Zt) is y+t(x—10) =12t +t ..(2)

(1) and (2) aresame = t=-1m :% S0 required point is (%—gj

2
v

77
6.(AB) Solution. Focus is (Egj and its axis is the line y = x. Corresponding value of ‘a’ :%(\/1 1):

Let the equation of its directrix be y+x+A =0.

|3+4+%] 2
PTATA_o N2
V2 4

-~  A=-6,-8

2 2 2
X+Yy-—6
Thus, equation of parabola is (x—%) +(y —%) %

IR
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7.(ACD)

Put

t+1t

Angle between PQ and PR = 0= 2tan‘1{ij

NEY
= tan(gj—i = tan(gj—§
2) s, 2) 4

. (ej 3 (ej 4
sin|=|==;cos| - |=—
2 5 2 5

L sing=2xox2_24
55 25

0 :sin‘l(ﬁj
25

Area of APQR :%x PQxPRxsin® :%x4x4x§:

25

192
25

Avrea of quadrilateral PAOB:ZXGX PQxQOj :2x(%x3x4j:123q. unit

Angle between QR and QP =a. = 900—2

. sinoc:sin(90"—9j:cos(gj:i = a:sin‘l(ij
2 2 5 5

8.(ABC) Circle on PQ as diameter
(x—tf)(x—t22)+(y—2t1)(y—2t2) =0

X% +y? —(tf +t22)x—2(t1+'[2)y+t12t22 +4tt, =0

:1 and t1t2 = —1

Hence equation of circle become
x2+y2—6x—4y—3:0 ..(2)
With centre (3, 2) and radius 4

Equation (1) is not orthogonal to X? + y2 +2x-6y+3=0

9.(ABCD)

Quadrilateral PACB is cyclic and PC will be the diameter of any circle passing through any of
given 4 points.
.. Diameter will be PC.

Locus of C is (x—3)2+(y—4)2 =1=C,

PC is the distance between two circles.

VMC | 2024

14

Solutions | Adv. Booster Test - 6



Vidyamandir Classes: Innovating For Your Success
Circle C,

P

(Locus of moving
point C)

0,

0.0y

variable
: 1 2 2
circle x4y =1

Maximum distance will be 0,0, + 1, +1, =7.

Minimum distance will be 0,0, —p —1, = 3.

Length of direct common tangent = \/(0102 )2 -(n—-n, )2 =5
10.(AC) §x2+§xy+ y2 = (y—mx)(y—m'x)
and ix2 +ixy+y2 :(y+ixj(y—m'x)
-3 -3 m

then,m+m':_—p, mm':g
3 3

Loz w2

m 3 m 3

If m:l,m':% SO p=-5g=-1; If m=-1, m':—% SO p=54g=1

11.(B) & 12.(C)
ty =vVh?+k? =4 ;12 =h?+k%—4; t, =vh? +k®—4h ; t3 =h? +k2 —4h; t; =vh? +k2 -4k ; t3 =h? + k2 -4k
Further, t}' =t -t2 +16
= (h? +k? = 4)% = (h? + k? —4h) (h? + k? — 4k) +16
= (h? +k2)? +16—8(h? + k?) = (h? +k?)—4h(h? + k%)% — 4k (h? +k?) +16hk +16
= (h? +k2)(4h +4k) —8(h? +k? + 2hk) = 0
= (h? +k?)(h+k)-2(h+k)>=0 = (h+k)(h? +k?=2(h+k)) =0
So, L = x+y=0;slopeof Ly =-1
C, = x*+y%—2x—2y=0. centre=(1,1) radius =2
L, &C, passes through origin
As line are at an angle of 45° with Ly

So, slope of those lines be m; & m,
—1+tan45°

"1 (“1)tan4s°
_ —1-tan45°

1+ (~1) tan 45°

=0 = line is parallel to x-axis

m, = line is parallel to y-axis
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(142, 1447) 25

(1+2. -1-v2)P

x+y=0
As lines are perpendicular to each other, so circum centre of a right angled triangle lies on mid-point of
hypotenuse
P(1++2, -1-+/2)and Q(-1-+/2,1++/2) are ends of hypotenuse
So, circumcentre would be (x, y;)
12 +(-1-v2) . (-1-v2)+1++2
2 2
So, origin is the circumcentre

0

x+y=0

As S;, S, & Szare circles congruent to C; & touch both L; & C;,so there are only three options
So, centre of circles S3,C; &S, will be collinear lying on line L

As L, is parallel to L1 Gy (-1.3)

S0, Ly=x+y+k=0

Satisfying (1,1) on Lo, we get (x+y) =2 \

Also, centre of S1, C; and origin will be collinear lying on line Ly=y-x=0 \\

So, centre of S3&S, could be found out by using parametric form. a,H G, (3.-D)
As centre of S;&S,are at a distance of 2 radius i.e., 22 from (1,1) CLL

S0,  Gg=(1+2v2xc0s135° 1+ 212 xsin135°) = (-1,3)
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G, = (1- 22 xc0s135°, 1 24/2 x5in135°) = (3,~1)
Also, G, =(0-+/2cos45°, 0—+/2sin45°) = (-1,-1)
Area of A(G,G,G3) :%x4><4 =8
SECTION 2
1.(73) X° + y2 -14x-6y-6=0
General point (7 +8cosH, 3+8sin0)

3x+4y =3(7+8c0s0)+4(3+8sin6)
= 33+24c0s0+32sin® = 33+8(3c0s0+4sin0) = maximum value = 73

2.(5)
B > Clhk
b
13X |12
40
A
tane:E:%;IZX—Sy:O: k=5

3.(2) Equation of 2 circles passing through A(0, a) and B(0, —a) is S, +AL=0
=  (X*+y*-a%)+ax=0
Touches line y=mx+c

Apply p=r
m - +(-1)-0+c 2
2 A 2
=.|~—+a
‘ Jm? +1 ‘ 4
A2+ daem+4aim? +4a% —-4¢° =0 e (i)

Condition of orthogonally 29,9, +2f,f, =¢, +¢,
For two circles:
x2+y?+ax—a?=0 and x*+y?+A,x—a’=0
2-%.}”—22+2-0-0=—a2 ~a’
A, =—4a?
From (i)
MA, =4a’m? +4a? - 4c?

= 4a’m? +4a® —-4c? =—4a’ = a’(m?+2)=c? k=2
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2 2
4.(9) Since the given circle is (x+5)? + (y—12)% = (14)? or (Xl—fj +(y1;412) =1

X+5 y-12

Let =—= =cos6and =sin®
14

= x =14cos6-5and y =14sin0+12
X2 +y? = (14¢0s0—5)? + (14sin 0 +12)?

=196c0s2 0—140c0s0 + 25+1965sin2 0+ 3365in 0 +144
=196 +25+144 +336sin0—-140cos0 =365+ 28(12sin6—5c0s6)

Maximum value of x? +y? =365+ 28x13 =729

—\/122 +52 <12sin0-5c0s0 < +\/122 +52

1
3x=
Maximum value of (x?+y?)3 = (729)Y3 =9 3 =9

5.4) LetObe(-4,2)
OC is perpendicular to AC as OA is diameter

= C bisects chord AB
A4, 7)

As O is centre of bigger circle
= AC =4 units

6.(576) The line y = \/§x is passing through the origin and slope is \/§ hence in parametric form the equation of
given line can be written as

X y
—=——=r . 1)
112 372
Any point on the line (1) is [%g] If the line cuts the given curve, then
3 2
%+%+%—72:%. This is a cubic equation in r. Roots of this equation 1,1, rz will

represent OA, OB and OC.
Therefore OA. OB.OC =|n||r,||r3| =576
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