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JEE{Malin}-2024 | 04 April 2024 (Shift-2 Evening) | Question Paper with Solutions | Memory Based

MATHEMATICS
1. a,bandcarein AP a+ L bc+3areGPa>10and AM of a, b, ¢ is B, then {G.M of a, b
and ¢.
Ans. 120
Sol. (a;Mc+3)=p
la+Mc+3) =64,a+c =16
act+da+c+3=04
ac+da+18 =64
a(i6-a}+2a =45
a’-18a+45=0
a=15
c=1
(GMY =({abc)=8x15=1=120
2. Find area bounded by the curves

¥ =2 and y = 4x -1

Ans. 2/32
(¥+1] ¥ )
sel a=] |[£1|-L a4
'['.|| a 2,:"'
o el
A:-lrlhl_i
|8 4 B[
4 =98/37

3. Let fix)= It + s5inl1-a'idt, #(0) = 0, then |i.rg,_f_{.3.'_‘:1
A Sl &

1
Ans. - -
6,

Sol. Let fix}={it+sin{1—e' |dt
fix) = x4 5in1'1 —E']

fix}

Mo Lirm ===
. -',;:I

' +gin|1-8" 1 1-e’ ||—&"
|.Ir'r'|l:[]'::|-I_Irﬂ:IE Eﬂi ¢ :I-I,im i S H ]..
o -wl 31'1' wH] 3',:-" 1w ok o

sin{1-a")[-a" ][ -a" ) +([-e" 1-g"
o i e][ E:ll | {E}EDE1 E']=_l
T4l B G.
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4, If fx)=3dx—2 +v4—x maximum value is o and minimum value is fi, then o® +7
Ans. 38
Sol.  xz[24]
3 1
Fix) = . =0
Mx-2 24-x ¥ & i
QH = H:l - {K - 1: 19}'5
10x = 34
148
W= —
5
=] 1
hax, o = JJ_ * J_
B &
10
5
A =3v2
3 100
i = —— g
5
= 38
5. SN + cosY =, 0 EEI _?'T,Tr find value of ¥ + ' — Jxy sine

Ans. cos'n
Sol. 1:3,-'+|:-J1—:¢= :H-,jrﬁ]:sinu

1-5" —y' 4+ 'y =ginf o+ 2y’ —Ixysina

cos’ i = x° + v — Iy sing

| 72" - 9" -8 +1
6. Fix} =40 - J1ecosax
ialn:-in]
Ans, a -—E-,E
{;5- _-.]19’ ~1| |:»..IE+~..I1+-ED.=.| 2:] ax®
:.::I

[1=cos2x) 4

<
nE . if fix) is continuous at x = 0, then value of a is

x=0

Sol. Lirn

n-all

In8-ln3 2. 242
4

Ing-lng. 2
B42In2In3

a =82
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Lat f{x) = 4y — 2 + ofd - x, Find maximum and minimum value of f{x).

Ans.  [v2.434)

Sol. Let x =2+2cos’ 0

o

flx) = Ay 2 cas® B + 2 gin’ O
= a2 | cos 0] +42 | sinn

[¥2,+/34]
a 1.7 +2-F +...+100-{107 =E,rindp—q?
T 242 3+ .+0100F x101 q
Ans. 4
- .
Sl STV Sytrap(ren-Tyy+)
e ¥ . i — % afs -
Jio
09 -4
W .
T 308-8 am
12
p-gq=4
a, A relation s (x, YR(xnYy) 15 defined as {(x, yleN, &% 5 % % < ¥ then relations is
{1} Reflexive and symmetric (2} symmetric and transitive
{3]) transitive and reflexive [4) Mone
Ans. (3]

Sol. for Reflexive (a,bRa.bBl=a<ab<b = Reflexive
for symmetric if {a,bR(c,d) then (c,dR{a,b)
sasc@bsd>~cza&dshb
Mot symmetric
for transitive
If [a,bAc,d) and (c.dRig.h) then [a.bRgh)
acsc & bsd and
csghdEh=asg&kbzh

S transitive

10, If _{ cosec’Bd8 = off()}* + pFOY + yin | fx) | +C, where C is constant of Integration, find

2w + 8 + 4l
Ans. 2
Sol. Let cosect+ oot et

]
= gopect —coth = :
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= |~cosecicotfl - cosec’()|di = dt
1 1]
[ [tl ,|t::|||..dl:
2 t!)
I ,
——(t7 +1)di =t
2

=

41

e g
a1

N . t
-:r.;_xh: - :]"'f"l 1 ]d‘t

e & 9.,
—Q;L—L+—ln[t‘ +1)|+¢e

%773 :

[ 0+ 1 ) iy 1
—2i (cosech + catl) _f-:‘_:t:uEEI::E +cotl) +lln[tcnsﬂcﬂ+nﬂtﬂ-3‘+1;| 10

4 2 2
S0, = —I,|‘r=’|.?= =2
2

20+ + 4] = 2

. Coefficient of x*, x*, %" arein AP in (1+x7". Find n?

Ans. 7,74

Sol "G, 4" =2x"E

_H{n -~d){n=5] 2x(n-d)
4] 5

30+n —8n+20= 12— 48

' ~2Nn+98=0

=T, 14

12, in a group & there are 4 men and & womean and in group B there are § men and 4 women, If
4 people ara selected from each group find number of ways to select 4 men and 4 warmen,

Ans. 5526

Sol. (5] {4) {4) (3

A 8
I W m W
i ¥ L 4 =0y, = 25
3 1 1 3 = 50y % A, % WG, x 5C,; = 1600
2 2 2 2 = 0% e *0q ¥ By = 360D
1 3 3 1 = 20w 0w 0y % A0 = 400
o 4 4 D =1

Total = 5626
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k| k]
13 A circle (C )centred at (0, 0) touches hyperbola :-;_j - E— =1 at vertex. Another circla (C.)
= 3

centred at focus of hyperbela touches circle Cu Area of Crand C; are 36 and 4n respectively
then find latus rectum of hyperbola

Ans, 23
3
Sol.
Y
'8 T
na’®= d6a
a=5g
aa =g
4
E- P
a
b‘:aﬁEEqJ::a
B
L.R= 2x28 28
5] 3
1 1 S
1w ¥ 1 and £(0)= 0. Then r(,ﬂ-mn'[ X*+¥ | then find s
ox {;p:+l_,,r+2}‘ ok YA
Ans. L=5
Sal :.:I-:Ifl'zzt
gt _, 1 p. 8y _dt
dx t? dx  dx
de _1 ., 41
dx ! ¢
-.l.t_
';dt=ldﬂ
T+t

= fdt-f—_dt = [ dx
1+t

St-tan'tm g
=(x+y+N-tan'(x+y +2)=x+0c
=flQl =0

= 2-tan 2} =C

—_ [_H-+}-+:Il:|—tnn:|::{+}I+E]=I+:—tﬁﬂ II:::l
y=tan'(x+y+2)-tan' 2

il S

=tan’’
’ 1+Ax+y+3)
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1 2
15, Let A:[U 1] and B'I-tl:atﬂj.ﬂx:lr{al:ljﬁ ] n terms then 8 is
Ans. -

Sol.  adjla) - l; 'EJ

12l ]
A‘._[ z2j[ 1 :]_[1 4
g 188 1 L |

1

adj(a®) = ;
[1 0 [1 —:r'l [1 —d-'l 1 —:m]
B= % + o
o 1 g 1 o 1 4] i
N+l (24— 8. — 90
| n“
__ A+t —nfn+T)]
ML L B
_{n‘”'l -n]|

1 .

16. A team plays 10 games. In every gamea the team wins with probability % and losses with

probability % Let ¥ be the number of wins of this team in these 10 games while ¥ be the

number of lozges of this team in these 10 games, The probability that |8 -yl = 2is

Ans. -
Sol. | x—{10-x}|=2
| 2% -0 |= 2
-2 D=1 =2
4cu<h
dwyin +6Gloss, Swin + Sloss, Bwin + 4loss
& F ool i
< (3] (= ) - =60
Ca :1 3 “\a)laj
*C,(B0)+"C, (32)
31!.'.

17. Let 5=T—T-E.5=27+4]—5E and E=xi+2j+3k,%e%,If d Is an unit vector in the direction
of b+& such that i-d=1, then (&=xb)-¢ is
Ans, 11
Sol o = A((2 4 x0T+ (4+2)] + (=5 + 3K)
A= a2+ x)i + 6] — 2]
g od=al+]+k)((Z+x)i+8]-20) =1
= MI+x+8-2]=1
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18.

Sol.

19.

Sol.

ME+x)=1and |d|=1

1J{:1+ ¥F +36+4 =1
AT((2+xF +40) =1

SoK=1

L
T
1 1 1
[E b E]::r 4 -5 =T
i 2 3

w!=12% has a chord PQ with midpaint (4, 1) then equation of PQ passes through
{1 (-4, & (2) (-4, 1) () (4, 8) (4) None of these
{1

yx1==06(x+4)

y = 6% + 24

{x* + 4Pdy + (2x'y + By — 2w = 0 if y = y(x); IF y(0) = O then y(2] is equal to-
.1

16

[:*-l-lt]zd'_.r-t].-'-lx[x*-&#]ﬂx:Eﬂx

!ﬂ'-[x‘+-i]2=2x+i:

=0

y-(a+4) =2x2

B= =1 z 2
Two lUnes Ly and L; are given and they intersect at point P. A and B are two points,
ALB, T, =1} BB, 1, 17} Find minimum distance of peint P from the line joining A and B
-
FPoint of intersection is P=(1,2,3)

-8 y=T z41
L] -18

Equation of A8 ::

Perpendicular distance of P{12,3) farm AB is T and foot of L is [7,5,5)

Centre of a circle is (0, 0) and radius is -JE X +y = 208 a chord of this circle. Another chord

of slope -1 has length 2. Find least possible distance between x + y = 2 and this chard,
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Ang. -

Sol. H4+y=0T

e
-
£ =422
x—':,r—:-..lr5= o .y )
K+y+ M2 =0 A2
x+y-2=0 43
For least distance take equation (1) & {3)
least distance = 22 -2

J2
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Ans.
Sol.

ARS,
Sol.

Sol.

PHYSICS

Position of a particle performing SHM is given by x = 100sin(wt + ©/3). Find its initial velocity
if time pericd is 3,14 sec,

106

¥ =100 gin {wt + n/3)

W= :_x_ [100 cos {wi+n/3) ¥ o

Wiheo = 10060 cos (2/3)

=100 % on'2

= Bl

= 5O x i_l:l:_ 1EII:I::
T 314

Find the value of friction coefficient between block and the inclined for body to Just start
sliding,

w=1
= tand5®

p=1

Find potential difference between points P and @ in the given figure. Magnetic field is
perpendicular to the plane of rotation.

ﬂ{-ﬂ
| =) I
& ]
L
"Illp- - ".lll;! =
P and ) will be at same potential
S0V, =VWy=0

In a YDSE setup, slit width are d and 4d, find the ratic of maximum intensity to minimum
InthEIL'_I.-'

379
&

-5

A bus moving with 72 km/hr stops in 4 seconds due to uniform retardation. Find the value
of stopping distance.

40 m
[FRESSE |
5=| It
2 1
5
U=T2=z=—m /& By =0
15

i
'I'hmefure.s:lﬂ X de

= A0
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Sol.

Ans.

Find the total flux through the cube if charge  is present at the centre of its one face.

Jin
2Ey

Let's imagine a cube adjacent to aur given cube, then

Charge enclosed im our cube =

R [

By Gauss law,
Ain

2E,

Taotal flux =

Two wires A and B of same length are made of same material. Radius of B is double of radius
of A, Find resistance of B if resistance of A is 2 {1

a0
jiu B
A
1
R —
r:l
Ry =|:,!-
R, |\r,}
Ra=2 =4 =80}

A particle of mass 2 kg attached to a massless string s released from the given pasition,

Find its velocity when It reaches point B, Length of the string 1z 14 m.

430 m /5

mg (R + R cos 48) = ;nw‘

{ 1 ;
2ZER| 1+ = |=w
0 “E_,
V=2 x0 x4 E‘I--l|
L o2
280
= 280+ —
1.4
= 280 + 300
v = 480

W= -hlr:ﬁm.l'g
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Ans.

Sol.

10.

Sol.

Ans.
Sol.

Ans.

If power consumed by an electrical instrument is 500 watks at 200 volts, then find power
consumed at 100 volts,

125
F':l'l—- = P oy’
H
PR
"_=_|”_=
[} .l"'lll
fa-|1E‘u
P, 1200
]
P2=—1=-P1--EE-1?5
4 4

Find the ratio of magnitude of magnetic field at point A and B if the wires are infinitely long.
i 1k
- - W -
F‘ T b e C

57

L LR "_u'TJJ_ 5 ko

2xe  2x3r) 2ar| 3| 3(2A0)
_ Hg L) Bgl Bg [

!
L. H, 4 ma

B
= Sar  2=lar} 2nr|_ 3| 2(2ar)

5x3 B
CAwT 7

m l:-ﬂ:l

[

A particle travels on a circle of radivs 2m from P to 5. Find the displacement of the particle
H

2.82m

lps] = N e r® = 4far = 2 = 2m = 2.82m

Determing the weight of & man standing at a height of 2R (where R = radius of sarth) from
the earth surface. Given that mass of the man = 30kg.

10 kg-wt
B.
E —
H
|
R
8= S b
my P
kg
R,
Then weight of man at height 2R
W
W= —
9
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=10 Kg-wi
13. 3 Kg mass s displaced by Zem towards 2kg mass, How miuch should 2kg mass be displaced

towards 3kg such that centre of mass remains at the same point.
Ans.  3cm

Sol. As COM remain stationary

3e|z)+2[-x]

o

X =3cm

14. Identify the logic gate,

_{M__
Ans. OR gate
Sol. AB=A+B=A+B
OR gate.

: | .
15. In an thermodynamic process, the value of vis = If 1 mol of gas is taken from velume 20

litre 80 litre, then Find the value of work done in the process, Initial pressure (s 5 atrm,

Ans. 6001 \E]atmlit:re

Sol. For adiabatic process

Py = cona,
= SEOFT = Py (20077
.3/2
=== F"._ = E
|20
= 5{3)2
= P, =15 1|&tm
Y — P,
wad, = " s

o=

5+ 60 - 1543 (20)
3
2

20 =6{3 =33 |
= litre atme

12

i

200%3(1- J3 |atm litre

8001 Ja ) atm litre,

16, Find order of wavelength of X-rays, gamma rays, microwaves, and ultraviclet rays.
M:-I -ll'i'\- = A e = |:".|,|_I.' iy = l".-mi_'lq:.-.m
Sol. Factual
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17T,

Ans.
Sol.

Ans.
Sol.

Ans,

Sol.

Ans,

Match the following

7.8
(A {i) Capacitive
o8
W
(B) {ii) Inductive
n =/
L
v
] {iii) Resistive
-
g
ml
(D) /
ol !

A — (i), B = (i), C — (iii), D — {ii)

(A) Current leads the voltage — capacitive

{B) Current leads the voltage = inductive

(&) Current & voltage are in same phase = Resistive
(D} Current lags the voltage = inductive

Find out rotational and transnational degree of freedom of CH. gas molecule,
3+3=mB

Transnational degree of freedom = 3

Rotational degree of freedom = 3

A Spring mass system has a tolal energy E and if mass is doubled then what is total energy?

E= —Ka’
2

Tatal energy = E

Find relation between Titime period of satellite), Riradius of satellite), Gigravitational const),
Mimass of satellite).

a3

T

MG
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Sol.

Ans.
Sol.

24.

Ans,
Sol.

T = R'G'M
(7] = [L]" [~ "L T5F [M]*
O=x+ 3y
d==y+2
1w -2y
}’_—1
2
1
L =——
2
};:E
2
3
2
T E -
GIM?
o
T g ——
MG

In a bohr's atam an electron revolves in 8 orhit whose crbital number {m = 4}, Find out the
value of angular momentum ?
2h/=

nh  Zh

L=mvwr==—=—
qx T

Assertion : The number of photons increases with increase in frequency of Llight.
Reason : The max, kinetic energy Increases with increase In frequency of incident Lght.
FT

Assertion is false but reason Is true

Magnetic momaent 15 0.5 &/mé, strength of magnetic field B = 0.8 = 107" T, than find the wark
done for brining the magnet from most stable to least stable position,

8 x 10" g

Wi = =ALL

= =(M.B), = {= M.B);

= MB[costk = casih]

=40 % 10" = [2]

=B =107

Statement 1: Contact angle in tube depends on both liquid and tube material.
Statement 2 : Height of the capillary is independent of its radius of curvature.
TF
Contact angle depends on the values of cohesive as well as adhesive forces, so it depends
an both liguid and tube material,
i 2T cosd
(TE
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Ang,

Sol.

Sol.

Sol.

CHEMISTRY

Arrange the following compounds in increasing order of their stability ;-

(a) ﬁ {6} é (c) (d) [DE

{1} (a) > {e] = (B) > {d) (2} (d) = (b} > {e} > {(a)
{3) (a) > (e} > (b) > (d) (4) (&) = (B > (d) > (c)
{n

Ag we know compound {a) is arematic and the compound (d) is antiaromatic
Hence, compound (&) is more stable and compound {d) is least.
In compound (B) and (¢} more the sp* carban, more is the + effect.

y o < effect

£~ stability o
+ effect

Hence, (c) is more stable then (b)
Theretars, order will be - {a) > (¢} = (b} = {d)

IUPALC name af catechol is

{1} Benzene, 1,2-cial 2] Benzene, 1,3-dicl
{3} Benzene, 1.4-diol [4) 3-Hydroxyphenol
{1

Theary based

Major product "A' is

s
OH
(1} S 2 (3 (4)

Br ale KOH
(Major)

Etrong base with high temperature tends to E; reaction.

JEE-Main-04-04-2024 Evering Shift
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4, Find the atemic number of element having 3 unpaired ¢ and belongs to transition
series with +3 oxidation state
{1 22 (3] 23 (3) 24 (4) 25

Ans. (2]

Sol. .V = [Ar]adRas’

5. Carrect order of lonisation enthalpy for
Li, Na, CL, F
{HCl>F>Li>Na [Z)F > Cl>Li>MNa
(3l Ll=MHa>F=>Cl [diLliHa=Cl>F
Ans. (2]
Sol. LE: o= Zeff x _—1-_
no. of shell
8. Which of the following melecule having pyramidal shape
{0 sof (2) s0; (3) 5,07 (4) 5,08

Ans. (2]

U

sol. 8O - =]
3 G.-"" Qﬁﬂ

T. Consider the following statements:
Statement |; The number of emitted photoelectrons Increases with increase in frequency of
incident Light.
Etatement II: Kinetic anergy of eamitted photoebactrons increases with increase in freguancy
of incident Light
{1} Statement | is true but statement Il is false
(2] Staternent | is false but statement 1l is true
{2) Bath Statement | and statement |1 ara trua
{4) Both Statement | and statement Il are false
Ans. (2)
Sol. Theory based, Photoelectric effect

8. Which of the following salt form yellowish green gas when treated with conc. H;50, and
NNy
(1) Nacl (2] Na:s [3) Ma; 50, (4% Mone of these

Ans. (1}

Sol. Cl oxidizes to give Cl: {g) of yellowish green colour,

9. Find the value of x + v in given complex
[Fe(NH(CN), 7
Ans. (&)

Bol. Co-ordination number of Fe is §,
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10, 1 male of ideal mongatomic gas compressed adiabatically from volurmea 2V 1o 1V,

If initially temperature of gas was T. Then the magnitude of waork done in this process is

3 3
Ans. w=_RT(2'-1)

Sol. ws=

nR$T|

Y=

We Knawn,

TV ™ = cons.

T|1'¢|I1.'. I = T1 '|.|I‘ 1
— T{2V)r1 =Ty (W)t
= Taa 3T
5
Y=z
3
[ nRAT |
W |
L ¥=1 ¢
I MY, =T.)
w —————
T A
(2. -7
[ T —
=1

3 2
w = ZRT{27 —1
3 {22 -1

M. Find the sum of ¢ and n bonds present in 2-oxo-hex-d-yne-oicacid
Ans. [18)

gol, OH=C=C=CHy=C=C=CHi 45 4 140=18 ]

12, What ls amguiar momentum of 4* orbit 7
2h h h 3h
iy — (2) = (3) — (4) —
i m 2n 2n
Ans. (1)
b gk 3h

So. mvwr=s —=—
dn da =®

(1IKOH

13. Phthalimide — e e

Mumber of z bonds in product *P
Ang. [8)

I
< Q>0

Mo, of £ bond = 8
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14, Calculate the degree of freedom for translatery and rotatory

motion of CH: molecule

(1) 2.3 (2] 1,2 [(3) 3.3 (4)1.3
Ans. (3]
Sol. CHy Mon-Linear Palyatomic molecule
DoOF = 6

3 a
Transiatory Rotabory
mation miction

15, Cammonly used Adsorbents in adsorption chromatography,
Sol. Silica gel, Alumina

16. Arrange the following in ascending order of wavelength,
(a) amma rays {b) X-ray () Infrared ray (d) UV ray
(lerdsh>a (Zjd»e>b>a (Ble>d>a>b (Ae>bha>d>a
Ans. (1}

Sol. Infra-red ray > WA ray = X-ray > Gamma rays

7. Howe miany orbitals hawve lollewing set of quanium number n =4, m=0
(N3 (2) & (312 (4) 4
Ans. (4]
Sol. n=4 |=0123
=a m, =10

=1 mi, =1, 1
l=2 m=-2-1012
l=3 m=-3-101%3

ar Tf:::j:"' "
18, T alz. KOH et

— T {A)

[} g
) b o v

X &y are -
o

L
Br G MN
Sol. -~ 7 __alkoH s 0

Angwer is - Propanol and propan-2-ol
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19, Calculate heat for Isocthermal process if axpansion takes place from
20 L to 80 L against & atm external pressure
{1} 200 L-atm (2} 400 L-atm (3] 300 L-atm (4 500 L-atm
Ans. (1}
Sol. We know according to FLOT,
Al=g+w
lsgthermal AT =0
ALl =0
q=-w
W= = Pay [WomWi]
= - b [60-20]
W= - 200 L- atm
q==w=-=[=200] = 200 L = atm

20. Find the total aumber of molecules which have non-zero dipole moment among tha
following
MH;, BOL, BeH,, CCL, XeF;

Ans. (1]

Sol.  MH; Is polar among these,

1. Lizt=1 List=11
{P) -Glucese amd - Fructoss (1} Functional group isomer
() a=-Glucose and o-Mannose [2) Homelogous
{R) a-Glucose and [i-Glucose [3] Epimers
{5) u-Glucose and Ribose {4) Anomaers
{1} P=B; Q—C; R—D; S—4 (2} P=d; Q25 R—D; 5B
{3) P=h: Q—C; R—B; 5—D (4} P=C; Q= R—D; 5—8
Ans. (3]

Sol. Bazed on biomaolecules theory,

22, For the given chemical reaction ;-

80 + S0, 50, K, =4.8x10"
2

Find K; = 7 for chemical reaction given balow
250, & 250, +0,

{1 4 =108 (2} 5 = 107 (3} B = 10¢ (4) 8§ = 10*
Ans. (1}
; i v
Sol I-:;:nl |
Ky
J 3 &
14,9107
= (2000)
K= 4 = 108

JEE-Main-04-04-2024 Evening Shift
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Total number of ungaired ¢ at central metal ion in [ColH O]
(0]

For Co* ion H.O act as SFL, then unpaired e- will be zero

H

4. Arrange the following in increasing order of their first ionisation enthalpy:

Al Ga,in, TLE

MT<in <cGa<al<cB (2fIn<Al<Ga<T|l<B

BlinsGa <al<B«< Tl [4IB=Al<cGa<in<Tl
Ans. (2]

Sol. Theory based, Periodic table

25. Which of the following reprasent correct unit of slope of graph betweaen
malar conductivity |Am ) and {concen)®

{1} Scm"* mal ™ (2} Sem™mol ? (35em™ mal (4) Sem™ mol

Ans. (3]
Sol. = Ru-AC

M,
Slope = =
Jc

28. Which of the following statement is incarrect?
{1} In-homogeneous mixture composition is uniform
{2) Compounds are formed when atoms of differant element
cambine together in any ratio
{3} Atoms of same element have identical atomic mass a properties
{4} In heterogenecus mixture compasition is not uniferm

Ans. (2]

Sol Furmdamentals of mole concept.
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