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Solutions to JEE MAIN -6 |JEE - 2024

PHYSICS

SECTION-1

1.(A) Using continuity equation, Av; = AV,

2
Lﬁ:ﬁ:(r_z] _4

n

V2 ﬁ T r12 1

2.(A)  Pp—pgh —pygh+pgh+pghy +pghy = Pg
= (p—px)gh=Ps —Py—pg0.2

kerosene

/

= 2000h = 3000 —-2000

= h=0.5m h =50cm
GmM,
30) My=e g Ry, O Wp:GmMp: 1000 _ 64 GmM,
' ’ ' 2 2 2 2
1000 8 R Rp (Rej 1000 Rs
8
= = W, =22 x500 N =32 N
1000 1000
2 \,2
4.(B) AtoB: 1wz, 2 mRTVE moh 3 4,2 moh
2 272 'R? 2 4 2
1 mR?v? mv?
= KERotational :E- 2 ?z 4
BtoC:ime:imVZ mh_1vey 3mv2 2 Sy
2 2 2 4
KE EmV2
Ratio =——tas 4  _5-
Rotational  © mV 2
2 2 2 2 2
5.(B) |:£+—"(sm 30°)x2 _mL  mb_mb
12 3 12 6 4
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6.(B) Instantaneous axis of rotation passes through point P T
Tp = Ipoc

—  mg.R=2mR%

a:ocR:g al
2 mg
7.(C) a:gsmezgsmezigsine; asmooth:gsine:7—a
k? 2 7 5
1+— 1+C
R? 5
8.(8) 100(23M _ GM ' i
X (D-X) M (m)
X (D-x) 10 11
A
P+£pv12 = P+pgh+1pvg
2 2
= v2:v§+29h;16v§:v§+29h ‘
2
h=1Y0 '
29
210x£
10.(B) h_ZZGZCOSGZX P1 hy _ 2« ! :h2:h1><3\/§:3><3\/§:9\/§/2
h]_ P2 01C0891 hl 2 70x1 4 2
11.(D) r'ﬂzﬁ
Max 2
Angular momentum is conserved:
1 rr'f'"r\ :VO\/§

MVlmin =MV ey s V' =Yg X

12.(B) For a satellite of mass m rotating in a circular orbit of radius R around a planet of mass M, kinetic energy

GMm
isgivenby T =——
g y R
GM (2m
Here, TA:GM and Tg = ( ):GMm; T—Azl
2R 2(2R) 2R T

13.(D) o :%: 3rad / s?

ay =a+ar :3+3.% =4m/s®

Resultant acc. = V4% + 3% =5m/s?
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V,
14.(B) Here, u =V, g = — %
Let F be the friction force acting in backward direction.
F F+R
a= ——f , oL= 1 — f_
m | mR?

F V, F
Atpurerolling: V =V, - (—f]t and % = 0 4 (—fR]t (in pure rolling, V = Rw)
m m

2R
= VO—V:V+\&; 2V:\i:> V:\&
2 2 4
15.(C) 6mnrV, =(d-p)Vg ; V; :M
6mnr
V eV 1
=  Var? Lol = oy, =16y,
Vi, (1 16 2 1
16.(B) m/s=10m/s

17.(C) From conservation of angular momentum about hinged point
ml? v

mvl =| — +2ml? |o; =Y

3 71

Now from conservation of energy

1 7 - o /70
Zx—ml =mgl +2mg.2l ; v=,|—aqal
2><3 X g g 3g

18.(A) Let v be the velocity of the body when it escapes the gravitational pull of the earth and u be the velocity
of projection of the body from the earth’s surface. Then by the law of the conservation of energy
L2 GMm 1200
2 R 2

Where m and M are the masses of the body and earth respectively and R is the radius of the earth.

VZZUZ—ZGM =U2—Vez = 2GM
R \ R

= V2 =y(@x11.22-(11.2)2 (v vy=112 kms™)

—  v=+/3x11.2 kms*

1 )
19.(C) K :E Ilcol2 ; By conservation of angular momentum

3

2

1 2 1 (] 1 2
Ky,==1 ==@I) = ==I =K/3
2 5 209 2( 1)(3j 61(01
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20.(D) p=10%kg/m®
h - 1om P0+Patm
R=./2gh.t ..()
10mI

atm

1
Fo + Patm +Pgh = Pay +EPV2 ( v

V= /zﬁ+29h
P R

2R =Vt

(2
2R,

= 2\/2gh =, |[—=+2gh
p

Py =3pgh =3atm

A
\ 4

SECTION-2

1.(16) If angular acceleration of the cylinder is oo and acceleration of C.O.M. is &, then
40—-F =ma ()

(40+F)R =l o ..(ii) T2 40N
a=Ra ...(iii) s

From (ii) and (iii) 40+ F = Icm% ...(iv)

Adding (i) and (iv)
80:(|°—g‘+m]a; a:L
m+——
R2

80 80

o=— or o=—" o =16 rad/s.
2mR 2x5x0.5
2.(3) For floatation : m=mjx
ForP, Vpdp :V—zp(l) =dp = % g/em®
2V
For Q, Vodq :TQ(l): dg :ég/cm3
dp _1/2_3
do 2/3 4
3.(8) Initial energy E = 4nR% x
From volume conservation: %nR3 = 729%nr3 = R=09r

Now final energy = 729 x 4nr2c =9x (47R?)o = 9E
Work done = Change in surface energy = 9 — E = 8E
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Gm* Gm® Gm®  3Gm’

4(4) U :UAB +UBC +UCA:_ | | | - |

2
. m
When | is change to 3l, U'=— 3C;
C
<t B

2 2 2 2
Work done, W=U"-U = 3Gm +9Gm _ 6Gm _ 2Gm
3l 3l 3l I
5.(45) Let x be the length of plank inside the water. By applying rotational equilibrium about the hinge, we get
I . X .
mg—sin® =Fg —sin® N (
g > B ()
If pand p, be densities of plank and water respectively, then

mg = pAlg and Fg =pgy Axg F
B

(A = area of plank)
From Equation (i)

x_|p -1
| Po \/E
1
= X=—
2
Now, 0036:%:i = 0=45°
x 2
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CHEMISTRY
SECTION-1
2
SO
1(B) K= 150" 23]
[SO.]"[O]
K = ——=100; [O,]=10"
[O;]
D _-102 = n=01
10
2.(A)  AH =nxC,xAT Cy=Cy*+R
n=2Y _ 005 Cp=20.794JK™"
RT
For reversible adiabatic TV ™ = constant
VI =T\t y = 1.66 for argon
T, =189.9K AT =-110.1K
Thus AH = 0.05%20.794x -110.1 = -114.47 ]
3.(D) AG°=-RTInKp
46.5x1000 = —2x298x InKp
Kp =1.3x107%*
— 12 -68
Hence, Kp— (poz) y p02 =1.69x10
4.(D) PCl5(9) == PCl5(9)+Cl,(9)
on reducing volume to % pressure of equilibrium system increase so that equilibrium shift in backward
direction and dissociation of PCly decrease.
5.(A) Free energy (G) is a state function.
6.(A) AH>0,AS>0 = Reaction may be spontaneous or non-spontaneous.
At 25°C AG = AH-TAS =180-298x150x107° =135.3>0 = non-spontaneous
To make it spontaneous (AG < 0). We have to increase the temperature.
3
T= AH = 18010 =1200K = 927°C (switching temperature)
AS 150
7.(D) 2AB; — 2AB, + B,
t=0 0.1 mol/lt 0 0
t=eq 0.1-0.08 0.08 0.04

Total number of moles per litre = 0.14

P:%x RxT = 0.14x0.082x540 = 6.2atm
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8.(A) CaCOz(s) == CaO(s) + CO,(g)

0.2 0 0
0.2 92x40 0.08 0.08
100
KP = pC02
Peo, - 0.08x0.082x1067 _ oo oo

10

AH
9.(A) At 400K, AS,,, = Tvap =100J/ mol K.
b

10.(B) (i) Work is a form of exchange energy between system and surrounding in adiabatic process.
(i) Intensive property is not additive.
(iii) AH for cyclic process is zero
(iv) For an isolated system the entropy either increases or remains constant.

1.(A) logR2 = L{i_i}

K, Rx2303|T, T,
If AH=0
Then K2 - Kl

Means no effect.

12.(B) For exothermic reaction high temperature favour backward reaction and with increase in pressure
reaction goes where number of moles are less.

13.(C) 2A(g) —— 2B(9) + C(9)

Vv _ _

V-2V 2V Vv

v =100

V—2V+2V+Vv =700

v =600

2A(9) —— 2B(9) + C(9)
400 200 100

10x 4—00 10x @ 10x @

700 700 700

_ 40 20 10
7 7 7

20)° 10
7 7 20x20x10 10
(40) 40x40x7 28

7
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14.B) N,04(0) == 2NO,(9); Kp =45
p
p—pa 2pa
Total pressure at equilibrium =p—po +2pa = 2 = p+pa=2
2 2 2

Hence Kp = [Pro, ] — 45= 4p7a

[Pn,0,] p(l-a)
Hence, a = 0.6
14o = molar mass (initial) : 140 = 92

molar mass (average) molar mass (average)
Molar mass (average) = _92 = 92 =575
1+06 16

15.(8) AC, =2x25.1+3x75.3—(103.8+3x28.8) = 85.91/ mole

AHgsg —AHjgg
T,-T

16.(B) As PVY =constant = P-yw' lxdv+VY.dp=0

dp \Vie dp dv
R _Y._dv = " _ 2
P VY P V

17.(C) 2CH30H(¢)+30, —— 4H,0(¢) +2C0O,(g) +1453
4x 44+ 4H,0(/) —— 4H,0(Q)
2CH3;0H(?)+30,(9) —— 4H,0(9) +2C0O,(9) +1277; AH = -1277kJ

18.(A) 1 watt =1 J/sec
Total heat for 36 mL H,O = 806x100 = 80600J

AH yaporisation =%x18 = 40300J or 40.3kJ/mole

19.(B) For gas A the temperature remains constant but in case of gas B the temperature increases so the
pressure increases. Therefore, the final pressure of ‘A’ will be less than that of B.

20.(D) NO + NO; —— 2NO,

t=0 1 3 0
X X

t=t, 1-= -z X

eq 2

t'=1tyg 3-X 3-Xx X+ X
2 2

K = X _K 4x

ST

Equating the two gives X :g then K =4
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SECTION-2
1.(3) 2X(g) = 2Y(9) + Z(9)
1-a a i
2
a 2+o

Total moles = 1+E =

Kp = 5 = 5 (Neglecting o compared to 1)
(pX) 2(1—0() p2
t
(2+a)
U3
= Zﬁ n=3
Py
—-AH
2.(1) Slope =
() Slope = 5 0aR
—-AH -1

So, = : AH =1cal
2.303R 4.606

3(89) N2 +%02—) N == N == O(NzO)

N=N" 5.0

497

AH = BE; —-3BE; :(946.2+Tj—(418+605.3) =171.4kJ/ mol

Resonance energy = AHg,, —AHqy = 82.4-171.4 = —89kJ
1 1 o -1
4.(4) EHz(g) +ECI2(g) —— HCI(g), AG°=1.72kJ mol

AG® for 2HCI(g) == H,(g)+Cl,(q) is [2x (-1.72)]kJ
AG® = ~2.303RT log K,

~3.44x10° = —5700log K,
logK,=06 = K,=4

508 A(g + 3B(@ —— 4C(9)
a—X a—3X 4x
Here, (@a—X =4X = a =5x)
[A] =a—-x=5x—-x=4x
[B] =a—-3x=5x-3x=2x
[C]=4x

@t

Ke = 3 3
[A]X[B] 4X><(2X)

c
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MATHEMATICS

SECTION-1
L(©O) |2(3a+4b+c)+?>(4a+3b+c)|:10
‘ a’ +b? ‘
‘18a+17b+c
_ [18a+17b+5c|_ o | :2

Va2 +b?

= ax+by+c=0

‘ Va® +b? ‘

Touches circle with center (%%) and radius = 2

2.(D) The equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents the general equation of pair of lines
which are parallel to each other, then the distance between them is given by,

2
5 |9 —ac
a(a+b)

Here, the equation is,

x? +2Xy + y2 —8ax—8ay—9a2 =0
ie, a=1lb=1 c:—9a2,h:1, f =—4a, g=-4a

-+ d =252
2 ’N 2 2
o o542 =[p (AR Z1(9T) 252 = [, 10292 252 =+/2|5a]|
1(1+1) 2
0 0 1
2 2
38 A=ilo & q=Yfo-S oA
2 b 2 ab 2ab
€ 01
a

c=ab= a,c,b are G.P.
4.(A) Using T =S, take mid-point (h, k) then equation of PQ is

xh+yk—(h2+k2):0 .. ()
mx—y+2m=0 ... (i)
Compare (i) and (ii) eliminate m

2,12
h ok —(n?+K?) —h
—=—=— =>—=m
m 1 2m k
—2mk =h?+k?

= -2h=h*+k? = x*+y?+2x=0
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5.(C) The given lines will be parallel to lines ax? — 06Xy + y2 =0

o () (3

m+m? =6

Which gives m=-3or 2 .. ()
and mm? = a

From (2) a=-27or 8 .. (2)

Hence sum of all possible value of a=- 19

6.(A) Slope of reflected ray = % = slope of incident ray = —%

= Equation of incident ray is (y+4)= —%(x+ 2) ie, 4y+3x+22=0
7.(A) Let A(o,0)and B(p,0) be the two points
OT2 =OAOB =a[3:§

|PA+|PB| 1/2

8.(B) >[|PA.|PB]

IPA|+|PB|>2|PT| =243
Maximum length occurs when PAB passes through center
i.e. |PA/+|PB|=4 (Maximum)
So, range is (2\@ 4}

9.(B) Let(a,3-a) beanypointonx+y=3
". Equation of chord of contact is ax + (3— oc) y=9
ie, oa(x-y)+3y-9=0

The chord passes through the point (3, 3) for all values of o
10.(B)

Sy (x=1)?+(y-2)* =37
Equation of common chord AB is given by:
$-5,=0

2X+4y-1=0
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11.(A) L is direct common tangent of these circles

As A & A, lie on different sides of Ly hence, L, is transverse common tangent

Radius of C; :‘3_8+1 :f
5 5
Radius of C, :‘9_4+1 :§
5 5

12.(C) Let the chord is AB which subtends and angle 6 at the center (0, 0)
= 0+20=360° = 0=120°= ZA0B
Let the distance of O from AB = h

Then, c0s60° = h _1 —=h=5 0(0,0)
10 2

1 Me02
Let the equation of the chord is ——=m
X—7 AXTD B
= mx —y+1—7m =0 whose distance from (0, 0) is equal to 5
-0+1-7m
0-0+1-7m _,
V1+m?
= 1-14m+49m? = 25+ 25m?
=  24m*-14m-24=0=mm, =-1
= Chords are perpendicular
13.(C) Vertices are A(a, 0), B(-a, 0)and C(b, c)
Centroid is G(E, Ej
3 3
AB% +BC? +CA% 432 +(a+b)* +c? +(a-b)* +c? 4a? +2¢? +2a° + 2b°

GAZ +GB2 + GC2 - b 2 c 2 b 2 c 2 2% 2 2 2 - op2 ) 602 4b2
——a| +| | +|=o+a| +| |+ = | = ——+2a"+——+—
3 3 3 3 3 3 9 9 9

Note: we can also solve this faster geometrically by using Apollonius theorem which gives length of
median in terms of length of 3 sides of triangle and use the fact that AG = 2/3 AD, where AD is the
length of median from A etc.

14.(A) (a+br)x+(2b—2ak)y+(3b-3ra)=0

a+b7»:0:>7»:—E y:_§
b 2
15.(B) For x-intercept puty =0
2x% —4x—6=0
/X] X1+X2 =2

— x>2x-3=0

S

Ky XyH¥g=—3

X intercept = |X1 - X2| = \/(Xl + X2)2 —4X1 Xo

=J4+12 =16 =4
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16.(D) Equation of normal
y—5=m(x-3)
If it is tangent to X2 + y2 =9 then
3m-5
The given relation is (5a—4b)2 —¢2=0

(5a—4b+c)(5a—-4b-c)=0

=3

=>m= ﬁ Not defined
15

17.(B)

=

R {Za(g%b(—4)+c}{2a(—g]+b(4)+

c|-o

= The line 2ax+by+c =0 passes through (g,—4j or (—g 4]

= %ab =+10
. (i)
.. (ii)
.. (iii)
9k? [Using (i), (ii) and (iii)]
M

0/2

0 0 1
18.(B) We have, Area(AOPQ):%a 2_35‘ 1 -5 (Given)
b ~2 4
3
So, 4ab =+30
Also  2h=a+b
and 2k=2a;2b — a-b=3k
As  dab=(a+b)’-(a-b)’® = +30=4n-
So required locus is 4x% —9y? = +30
19.(A) Z<0<n
3
1 1
:>£<9<£:>—<—<1:1<a<2
6 2 2 2 a
L ae(-2,-1)u(1,2)
2
20.(D) My =—"—=1
t+t,
4, =1
0
o
B(t2)

. Required equation is m? +2m—-1=0

P(a, 0)
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SECTION-2
1.(1) Let P=(%,2)
First roughly draw AABC. The point P(k, 2)

N

x+ty=4

3x—Ty=8 4x —y =31
Move on the line y = 2 for all
Now D and E are the intersection of 3x — 7y = 8,
y=2and 4x —y =31, y = 2 respectively

D (Qz] and E (ﬁzj x@ﬁj
3 4 3 4
2.(0) x3—x2—x—2:0:>(x—2)(x2+x+1):0:>x:2 (i)
xy2+2xy+4x—2y2—4y—8:0:>(x—2)(y2+2y+4):0:> X=2 (ii)
Both the equations represent same line. So, number of triangles formed are zero.

3.(2) Equation of tangent for X2 = 4y
1
X=—y+m
m

It is a tangent to xy = -2

(iy+m]y:—2
m

= ly2+my+2:0
m

m2-a.t.2.0= m3=s
m

m=2
4.(32) Since circle touches both the axes and passes through (4, 4), it lies in the first quadrant, so its equation is
(x=rY+(y—r)* =r?

(4, 4) lies on it hence r2-16r+32=0
Hence, the product of roots (radii) = 32

2(3)(6
5.(8) HM of SPand SQ :%:4: semi latus rectum.
+
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