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Solutions to JEE Main - 2 | JEE - 2024

PHYSICS
SECTION-1
1.(C) v=u+at = 0=20-5t = t=4s
Z(B) %+E+E:é+ A+E+E :é+6
4 3 2 2 2
A
:> —_
2
3.(C) y=mx+C
v(m/s)
v=4+(-2)x ,
vdv m=-2
= a=—o
dx
dv vdv » x(m)
= —=(-2 = a=—o- 2
dx ( ) dx

= a=(4-2x)(-2) = a=-8+4x

4.(B) Time of fall for 1¥ drop = Time of fall for each drop

Time interval between any two drops, At = T = ! 2H .
(n —1) (n —l) g Ceiling
iy /ll/lll/ll////llllllllll
rth drop has fallen through (n — r) time intervals at any instant. n
S=ut+ % at? 1 =
H] P rth
2
n—r
Hr:0+£XgX[(n—r)At:|2 :g ( )2 Xﬂ uzud
2 2 (n _1) g st
(n B r)2 “Hy Surface
H, = —
(n-1)
VA
5.(C) .,
a b ¢

a — constant acceleration — s-t-graph will be increasing part of upward parabola.

b — positive uniform velocity -s-t- graph will be an increasing straight line.

C — constant retardation -s-t-graph will be increasing part of downward parabola.
Correct option is (C).
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6.(D) As seen from ground bolt will have some initial velocity at the time of leaving the ceiling. So first it
will go up and will retard at the rate of g. After some time its velocity will become zero and then it will
fall down.

7.(C) Distance = displacement when particle travels in a straight line without turning back.

8.(B) Velocity is a vector quantity, so it must have direction (It is also known as speed with direction)

= G—MA - Q:em
Ja+4+1

\7=(4€+4j —2k) units

9.(A)

mg

T =mg
10gsin 6+ uN =mg
10gsin37°+ul0gcos37°=mg

1Ox§+1x10x£:m; 6+4=m=10kg
5 2 5
10.(B) Sum of two unit vectors is a unit vector only if angle between them is 120°.
a—bl= 2xlsin(%J N
2 Ibl=1 120°
lal=1
a—b|= 2x£
2
a-bl=+3
11.(B) V,sin30=30 = V, =60 km/hr
v, (30)
30
_’
Vl’
_)
v

12.(C) N;sin®=N,sin26

Nl '
\e
26
N,
W
N; =N (2cos6); %: 2c0s0
2
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13.D) (A+B)-(A-B)=0 = A?’-B*’=0 = A=B

14.(A) Initial separation between two balls = 20m.
~-q2nd ball T

If 1% ball travels t sec. then 2" ball will travel (t — 2) sec. T Xy
Xo — X% =40m Al 2nd ball
Ist ball :
= Egtz—lg(t—2)2=40 2
2 2 Lst ball
= tz—(t—2)2 =8 T AT
(initial)
=
1 2. 1 2 1 2
2 29 2
t it = 2—h: /4—h— /Z—h f6—h— /4—h =1:42-1:3-2
g g g g g
16.(A) N=(10-4)
N
o
f, =uN = 0.3x6 g T
(Fext ) parallel to plane is IN : So required friction will be ~1i
17.(B) Let total distance is d
m :ﬁ’ [V1£+V2£:9 - ]
Tt 2 2 2 V) +V,
Vo
B Ly =2tV
a V) +V, +2V,
18.(B) X =20/2sin45°
: dmin -~
t=—2
- 202
402 40m/s 4003
. 20 45°
40\/5 B 40m/s
t= isec
2d2
19.(D) Since Block is in equilibrium so Net force must be zero. Best representation of triangle law of addition
is 4.
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20.(C) x=10+10t—t?

1.02)

2.(53)

3.(7)

Vv

att =0 particle is at x = 10m. 4
Velocity of particle becomes zero at t =5sec :
q 5 x=35m
X ‘ >
- = 0 = 10 - 2t x=10m:x=34m
dt :
t=5sec

= position of particle at t =5sec.

x(5)=35m; so distance moved in 5sec. will be 25m, because it was initially x=10m at
t=0.

= In the last sec. it will move in back-ward.

So total distance in 6sec = 26m

Vavg =% @ s:2R,t:$

LR
nR T T

SECTION -2

Resultant path of the swimmer is at 45° with bank, therefore, x-and y-components of swimmer’s
resultant velocity must be equal.

—

H T - vm r
Let velocity of swimmer ‘vm‘ =V ‘
— — — >
Vm =Vm,r +Vr; Vy =Vp 4V r COSO v,
Vy =Vpy rSINO
.. . . 0
Condition for reaching the point C, 45°

v
tan 45°:V—y,vy =Vy; (Vr +Vin,r COSO) =V SiNO; 1+5c0s0=5sin0
X

On squaring, 1+ 25¢0s° 0+10c0s0 = 25— 25c0s O

50052 0+10¢0s0—24 =0
On solving, we get 0 =53°.

1
Distance moved by train A = EX 8x50

A V,=50m/s

A B

A 600m B
‘_
V=60m/s

Xp = 200m
Distance moved by train B in 8 sec.

Xg =60x8—£x6x64
2

Xg = 480-192
Xg = 288m
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Separation between train A and B
X =600—(XA+XB)
X =600—-488
x=112m
X 7
16

4.(20) (Take downward direction as particle)
u=0 = v=,/2gH =/2x10x20 =20m/s

5.(1) Vpp along the line AB =2 —2 cos (60°) = 1 m/s
dist

t

2m/s

»2c0s60°
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CHEMISTRY

SECTION-1

1.(C) Variation of \|12 with r depends upon principal quantum number.

2.(A) Valueof ( isfromOto (n—1).

3.(C) Bohr orbits have no real meaning and their existence can never be demonstrated experimentally.

4.(D) Explanation of intensity of black body radiation with wavelength & temperature and photoelectric
effect are direct manifestation of the quantum nature of atoms.

5(D) a=0,b=5a+b=5

h
6(0) My =4y 0o =20p; 2=
2.m.q.V
h h

}\’ = =
* \/2xmaxqaxV \/2x4mp><2qva

e N e LT 1
P fxmyxapxv Ty, N4T2 22

7.(C) Let mass of compound to be 100 gm.

Re Cl
63.6gm 36.4gm
63.6 36.4
moles = —— —
186 35.5
=0.342 =1.025
= 1 : 3

Empirical formula of compound will be: ReCl3
8.(D) Sn02 + 2H2 — Sn + 2H20

2gm U
2 4
——mol ——mol
151 151
U

4 22.41it. = 0593 it
151
9.(C) Volume of 350 drops= 20mL

.. Volume of 1 drops = ﬁmL
350

20 2.4
Mass of 1 drop = volume x density = ——x1.20 =—
P Y= 350 97359
Number of moles in 1 drop = ﬁ><i = 12
35 70 (35)2

Number of molecules = 5
(35)
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10.(C) 4A+ 2B + 3C ——A,B,Cq
1mol 0.6mol 0.72mol

1 mol A requires 0.5 mol B and 0.75 mol C so C is the limiting reagent. 3 mol C gives 1 mol product.

0.72 mol C will give %xO.?Z mol product = 0.24 mol product

11.(B) Total meq of HCl added =0.5%10=5
meq of excess HCI = meq of NaOH =0.2x 10 =2

meq of HCI used by Ba (OH), = 3 = meg of Ba (OH),

meq :gxlooo
E
3o 9 10000 g 371, 1 2565
171/2 2 1000 1000
. 256.5
% of Ba(OH), inthe sample = —————x100=1.28%
1000x% 20

12.(B) Meqof H" =(20x1)+(30x2x2)=20+120=140
meq of OH™ =30

meq of H™ in final solution = 110

Normality of H" = % =1.83N

13.(8) MgCO; —2-5MgO+CO,
89

Mole of MgO = imoI :lmol
40 5

%mol MgCO3 will give %mol MgO

.. Mass of MgCOg :%x84g = % purity = %xzioxloo =84%

14.(C) For ionization potential Transition is from N =1ton =
1 1

AE =13.672 (———] —13.6Z%V, for Li%" 1LE. =13.6x9 = 122.4eV

12 oo2

15.(A) Hg + e —— Hg™ + Light

.. Energy of photon = energy of e~ = 4.5eV
" E :% —45eV =45x1.6x1071%)
1 45x1.6x10719

== = 3 m1~3.63x10°m™1
A 6.6x107°* x3x10

1240
16.(A) 30 - o+E
= 4=0+E . €))
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31240 _ 0+2E { 2325 = §(310)}

°[310] 4

4

= %=¢+2E ...... )

16

?:¢+2[4—¢]:¢+8—2¢:8—¢

= ¢=8—E=24_16 = ¢=§=2.67ev
3 3 3

17.(A) E=Npx—

6><1O23 ><6.6><10_34 ><3><108
A

240x10° =

A=4.95x10"m
18.(B) Energy:3p<4s<3d<4p
19.(C)

K.E

Vo
Vg is the threshold frequency.
Xsolute — E — 1

20.(B) —
Xsolvent 09 9

Weolute % Msolvent _ l ...()
Wsovent  Msotute 9
Woolute + Wsolvent = Wholution = density x volume
Wsotute + Weolvent =2xV  ...(ii)
Molarity = molality
Nsolute Nsolute

Vsolution Wsolvent

W, +W,
_ . _ VYVsolute solvent
VVsolvent = Vsolutlon = 2

2Wsoivent = Wsolute + Wsolvent
Wsotute = Wsolvent ...(i1)

Using equation (i) and (iii), we getM =9
solvent

Mgoute = 9x18 =162g/ mole
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SECTION - 2

1.(2) (b)and (c) are correct.

@ The shapes of the four d-orbitals (d,,, dy,, dy,, d 2_y2) are similar to each other, where as

yzr ¥y
that of the fifth one, dzz, is different from others.

(d) The extra stability of d5(half filled) and g% (completely filled) subshell is due to smaller
coulombic repulsion energy and larger exchange energy.

2.(75) Eq. of CaCO5 =Eq. of H;PO,

—2
XAOT 222 ,02x3 = x=75

100 ~ 1000
h h h
3.(2) Angul t forbital = f{((+1) — =, /{({+]1) — =2 —
(2)  Angular momentum of orbital = \/(( )211: JO( )Zn \/_Zn

10> 4
914
8—>4
7T—>4
6—>4
5—>4

5.(6) Fe,03(s)+3C(s)— 2Fe(s)+3CO(g)

1 mol of Fe,Og3 requires 3 mole of C

4.(6) Total 6 spectral lines in bracket series

So 6 mole of Fe,O3 will require 18 mol of C

But only 9 mole of C is present.

So the limiting reagent is carbon

3 mole of C gives 2 mole of Fe

So 9 mol of C will give 6 mole of Fe
.. theoretical yield of Fe = 6 mol
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1.(C) f(0)=c>0

a<o0

and _—b>0 = b>0 ..
2a

From (i), (ii) and (iii)

Weget: ac<O0 ;

2.(B)

n n n

Angle are in A.P. with common difference = 2n
n

27

T
a:—,B:
n n

3.(A)  x*(2 +1)—x[b(i +1)+a(4

a+ =0 =

. T
sin—
4.(A) 12

ab<0 ;

LT .3t . b=
SsiIN—+SIN— +SIn— + ..

=  Sum = sin(oc+(n—1)

1-1 b

MATHEMATICS

SECTION-1

YA

/\\‘ ax?+bx+tc
0 \ 3

- (i),
.. (i)
. (iii)

X

bc>0 and abc <0

..upto n terms

. np
SIN75" sin(n)sinm 0

3

. T
SIn —
n

~1)]+c(2-1)=0
b(2+1)+a(41-1)=0
A+l _a

=

I
COS——
12

T . T
COS——SIn— -
_ 12 12 _ 2\/1—sm /6 _ 2\/5

T . T
(COS——SIH—)
127 12)| gos ™
12

5.(C)

9

Eliminating o , we get : 5=

Sinceaisreal, D>0 = 81-72b>0 =

6.(A) f(=2)+f(3)=0

f(x) =(x+1(ax+b)

sinﬂ-cosﬂ sin /6
12 12

. T
sin—
12

—a

Let the roots be a,2a = 3a = —— and 242 =ﬁ

a-b

a2
—_ =
a-b

2a® -9a+9% =0

p<8L_ 9
7278

f(=2)+ f(3) =—1(-2a+b)+4(3a+b) =0

2a—b+12a+4b=0
14a+3b=0
-b 14
a 3
Squaring and adding
9+16+ 24sin

7.(D)

—_~

=

N |~

sin(P+Q)=

T
R=—
6

=

P+Q)=37

P+Q P+Q

or
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8.(B)

9.(A)

10.(B)

11.(C)

12.(A)

5t . . T
R= ? is not possible because then P < E

However, 3sinP +4cosQ =6 and cosQ <1
2
This requires sinP > §

16sin 20°sin 40°sin80° =16sin40°sin 20°sin 80°
= 4(4sin(60 — 20)sin(20) sin(60 + 20)) = 4 xsin(3x 20°)

[ sin30 = 45in(60 — 6) xsin 6xsin(60+6)|

NG

— 4xsin 60° =4x7:2«/§
f () =sin"0 + cos* 0 +1
2
= (sin26+cosze) +1—2$in2900829=2—%sin2 20

As Os%sin2 20 < =

N |-
N w

ax? + bx + ¢ =0 hasroots « and A such that « +ﬁ=_?b, aff = Z

2x?+8x+2=0 hasroots @ —land § -1 suchthat (a —1) + (5 -1) =4

(@-1)(B-1)=1

_—b:—22b=2a ; E+E:O:>b+c:0
a a

x2 —2ax+a%-1=0

< 2—%sin226s2 or f(G)G[

E,z}
2

Booth roots lie between (-2, 2) then f(-2)>0, f(2)>0,-2<x,<2 and D>0

(a+1)(a+3)>0

f(—2)>0 = 4+4a+a%-1>0 =
f(2)>0 = 4-4a+a%-1>0 = (a-1)(a-3)>0
2<% <2 = —2<2a<?2 = -l<a<l
D>0 - 4a2—4(a2—1) >0 o= 4>0
: 4
-3 i—l II 3
€0s0_SinO® _ tanp=9 )
p q
1—tan%0
P + a :pc0529+qsin29=p( )+q 2tan®
sec20 cosec20 1+tan’0  1+tan’@

(p°-") 2pg2  (P°+07)

=p + =p =p

p2+q®  pP+q?  p2+q?

13.(A) For O¢ {O,g},sin 0+cos6>1
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14.(A) If X e (—o0,—2]U[3, )
X>-2x-8=0 = x=-24

If xe(-2,3)
x> =4 = X=12
15.(B) Let secO+tanf=x = secO—tan =+ (since sec’—tan? =1)
X
= 23ece=x+1 = 2(a+ij:x+1 = 2a+i=x+E
X 4a X 2a X
= X=2a
16.(C) €OS 131 —cos| 24+~
24 2 24
cos“l—sin“i=coszl—sin21:cos£:\/_3—+1
24 24 24 24 12 242

17.(B) 3x*—2x+p=0
and  6x°-17x+12=0 = 6x°-9x-8x+12=0 =  3x(2x-3)-4(2x-3)=0

= (3x-4)(2x-3)=0 = x:4,§

3
4)\° 4 16 8 8
o2 o Hep-0 = po 828
3 3

27,7_3+ p=0 = p=3—£:—E

8 15 -32-45 77

+ e e ———
PitP2="377 12 12

18.(C) (tanA—tanB)’ = =36-16=20
a

2
tanz(A—B)z( tan A—tan B j _ 20 20 _4
1+tan Atan B (1+ 4)2 25 5
19.(D) tan(1925°) = tan(1800° +125°) = tan125°
tan(3700°) = tan(3600° +100°) = tan100°

tan100° + tan125°
1-tan100°.tan125°

tan(225°) = tan(100° +125°) =

20.(D) 1 radian =57.3°
sin4 <0 <sin4°

SECTION -2

K-3
1.(2) Sumofroots =——

3K -5
Product of roots :T

K-3 3K-5
= _—=—
2 2
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= -K+3=3K-5
= K=2

2.(6) 3sin?x—6sinx—sinx+2=0
(3sinx— 1) (sinx—2) =0

sinx =2, then sinx:%

sin x :% has 6 solutions for x [0, 5x]

3.(1) 1+tan135°=0
..n=1=0

4.2) sinx+sinfx=1 =  sinx=1-sin®x = cos® x

Now, cos* x + 3cos'® x + 3cos® x + cos® x +1= cos® x(cos6 X +3cos* X +3¢0s? X + 1)+1

= cos® x(cos2 X + 1)3 +1=sin®x(sinx + 1)3+1= (sin2 X + sin x)3 +1= (1)3 +1=2

5.(4)  c0s12°+ cos84° + cos156° + cos132°
=€05156° + c0s84° + c0s132° + cos12°

156° + 84° 156° —84° 132° +12° 132° -12°
=2c0S| ——— |c0S| ———— |+ 2¢0S| ———— |[coS| ————
2 2 2 2
=205120° c0s36° + 2c0572° c0s60° = 2(—%} €0536° + 2c0s72° x %

B+l 5-1 1

R A —

4 4 2

=—-00S36°+Cc0S72° =—
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