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Solutions to JEE MAIN -3 | JEE 2024

PHYSICS

SECTION-1

1.(A) Charge on 12uF capacitor = 12(10 - 10) =0

Charge on 4uF capacitor = 4(10 — 0) = 40

AP +20V
10V q:(]
JUAY
B }_\
AuF 120F == 10V
K i -
= 0V = o0V
2A) To2M_ 2m 2% e
gB q/mB n(2) .
- Gzz—g:n/3:60° P~
B®
v =v(cos 0i + sin 6j) :10Ef+§j}:5?+5\/§j m/s ’
3
3.(B) 3‘; : ;
4 4
Resistance of wire after stretching will be
Req =R +Ry
3R, Ri52 3R R 25 _T3R
4 4 4 16 64
, 73R R
R., —R YR
% change = —44,100=-64 100 _990 _ 1406
e R 64

4(C) By= B1+B2+B3

—  By=i[tel) ifK!
2\ 2r 2\ 2nr

I I
= By Ho ! Mol

4r  4nr
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5(C) dA=adY; K=Kyl+aY)

Capacitance of element = Keo—adY
= dY
dc = Ko+ aY) g adY; Ceq:J-dC y
d
Ceq = . ; Coq = j (1+ oY )dY
2
d 2 d 2
6.(B) E=i(Zx§) =1[\/§(f+ j)x(3i+4j + k)} =[\/§(i— J+ k)}
7.(B)
2uF
Af {1
X ::IH‘V -—X
2
(Let Coq =X)
X:i 1
2+X
_2X+2+X
2+X
= X(2+Xx)=3x+2
= 22X+ X% =3x+2=> X2 -x-2=0
Use
X_—bi\/b2—4ac _1xV1+8 123
2a 2 2
X=2,Coq =2uF
8.(D) Given, B=Bj]
F=1(IxB)
Force on wire 1, F =i (ak x By j) =—iaB (?)
Force on wire 2, —:I[( ai xBOJ}:—iaBO(+k)
Force on wire 3, %:l(a xBy J )
Force on wire 4, Fj:l[ ( )x BOJ} iaB, (f)

i.e., force on wire 4 is iaBO in positive X-direction.
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9.(C) There are three capacitors in parallel.

10.(D) r =m_|;/ == ZEK Soorec @ [K.E. is some for all particles]
q

M2 =4Mp 0 G2 =20p § My >, dp =0

B LI SO N LS

y - ’ e ) 2 —
g, B O He™  2q, dp
e <Tp =The
11.(B)
( ~
P C p ,
A— Il ( C
A CJI P 1|(j A/”_(\])q'_\\]f
1158 \I—(j4 =
T I -~
A y Ve B (
11C
Get Cog=—
eq 5
11Ce
Charge flow =Cgqe = =
12.(a) Tati0_50 () [Case-1]
R, 50
ﬁ = ﬂ ...>11) [Case-2]
R, 60

An solving (i) and (ii), we get: R; =202 and R, = 30Q2

13.(B)
s L @729
i N
(I-1) y
8Q
.8l

721=8(1 -1) = i=—=—
80 10

Percentage of total current = %xlOO =10%

14.(B) Magnitude of torque is given by | T|= MBsin6
Here, M = NiA=(1)(1.0)(=)(0.2)" = (0.041) A—m?

and 0 = angle between M and B =90°
|% |=(0.04r)(2)sin 90° =0.087N - m
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15.(A)

16.(B)

17.(D) ..

18.(B)

19.(A)

20.(B)

v v
_ 60 30
R
Vv
60 3
2
Vv
Reg = —
‘90
i= o V=090 g 5p
Req V2790 vV 200
Bhet :”—Ol[sinoc+sin B]x2
Axr
a
Where r = Ecos 45°
a=p=45°
Bnet=”—0|[ix2x2} _ 21l
4n a_|\2 ma

. N7
Vo-0=4V =V, =4V
According to question Vg =0

Point D is connected to positive terminal of battery of emf 3 V.
Using KVL between points B and D

Vp =—3volts

The particle moves in a circular path of radius r in the magnetic field. It can just enter the region
x>bforr>(b-a).

A S
!

Now, r=""">(b-a) Or vz—q(b_a)B:Vmin=—q(b_a)B
B m m

Due to increase in resistance R the current through the wire will decrease and hence the potential gradient
also decreases, which results in increase in balancing length. So, J will shift towards B.

oV =32x10'ms? =  B=5x107*T

gB _ 1.6x107x5x107
2nm  2x3.14x9.1x1073
v=1.4x10" Hz =14MHz

The frequency of electron, V=
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SECTION-2

1.(18) B, =3x :TS; [sin 60° +sin 60°]

— B, =18x10"°T =18uT

2.(12) When S,W1 is closed and SW2 is open then capacitor B is charged upto 10 V so its find charge will be
3x10=30uC
Now SW1 is open and SW2 is closed then find common potential difference of the two capacitors in

parallel be comes.
Thus find charges on capacitor are
30

Ve =5 =6V Qa =2x10"%V,, =12uC; Qg =3x10"°V,, =18uC
+
3.(9
®) 4 C B
154 504 (104
X 15x
Fac _ Fac
| |
Ho 2><15><50_m 2x50x10
An’ X An~ 15-—x
15 10
X (15-x)
225-15x =10x = 25x =255 or x=9cm
4.(6)
2A 2A
I 4V
2A 2A
Sl
6V
|- o
10V
Pd=6-4=2V = Q=CV =6uC
2x6 12
5.4 Ryg=——Q="—
@ Re=5"69"7%
3
Roe =—Q
26 2

Is in series with 1.5Q). This gives 3Q). It is in parallel with 3Q2 This %Q ie.1.50.

I =iA=4A
1.5
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2
6.3) Eq(2a-a)= lm (2v)2 — 1mv2 = E= Smv
2 2 2aq
7.(1)
R 4 4Q
2Q
47 / 6V
J T Lov -{11 =0
> 7 >
and | — (10-4)Vv _ 6
2+R)Q 2+R
SO, VAB :lO—ZI
= Vv —10—2(Lj (ii)
AB 2+R
Solving (i) and (ii) we get R =1Q
8.48) 1 =40x10"° x30=1.2mA
4 x 107 x1.2x 1072 =
-~ B= ~ ~0.48x107'T
21 5x 10
9.(10) C= A

enelel]

So, xozt(l—%j; 4.5><10‘5=5><10—5(1—a

= 1—%=O.9 = %=0.1:> k=10

—t/t

10.(4) g=0qge
2
At t =2sec = g =0ue2/h2 =q7o
6
At t =65sec = g, =0pe?Mn2 =%o
=0 :0,:4:1
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CHEMISTRY
SECTION-1

1(A) CHy—CH—CHy— "85 CHg —CH-CHy —ME20, il ”T‘V

CHMgBr ————»

| | CH; 2. H,0

OH Br
(A)

CH;— CH —CH, —CH,

| |
CH3 OH
2(©) " CH; ~CH, - C- ONa—"EI0E ;. CHj — CHy —2e > CHy — CH, — CH, — CHy
o

' 2 H pLT()X]dL Ci

Anti Markovnikov
(product)

4.(C) R-Br has higher boiling point than R-Cl
Boiling point o« molecular weight.

5(B) () In Lead storage batteries, during charging cathode = PbO,
Anode = Pb
(1D In mercury cell, paste of KOH & ZnO acts as electrolytes.

2 2
25 5, e Co _01x(0.2)° _0.1x0.04

2: Ka= = = —5%x107°
T 125 1-o  1-02 0.8

6.(A)

7.(A)

8.(C) (I Enzymes are produced by living plants and Animals
(1) Enzymes form colloidal solution in water
V) Enzymes are highly specific

9.(B) Curves indicate that at a fixed pressure, there is a decrease in adsorption with increase in temperature.

10.(C) 2CHCl3+0,—™ >2COCI,+2HClI

Phosgene
11.(B)
12.(A) AR (CH3COOH) = A (CH3COOK) + A, (HBF) — A, (KBT)
=142.7+423.7-117.6 =448.8

s|H
Cl CH,
CH, — CH, CH,— CH, Scu” CH—CH,
Br, cl KSH(leq)
13.(A 2 —2 Siieq) |
) hv 500°C DMSO
Br Br Br

14.(C)
15.(B)
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16.(A) CH, = CH—CH,;—2%C , oy _ cH-cH,CI

17.(D) Refer NCERT

18.(C) Protective power is high if Gold number is low.

19(8) ECE” 215—¥|09Q ; ECB” =141V

20.(B) Zn oxidises easily compared to Fe

SECTION-2
Br
5, CH—CH ’
1.(1) /\/\/ CCl, ; ; C’”H—CH—CH:—CH;
LX’
Br X

(Meso product)
Optically inactive due
to internal compensation

0.06 Zn*
2.(11) Ecen = Egey———xlo Lzn” ]

2 [Fe*]
0.3=Egy— 0'26 x Iog%
0.33=Eggy
At equilibrium
AG=0 Ed =0
Q = keq

0=0.33-0.03logke, ; l0gke =11

eq ¢

3.(8) gm-eq of Aluminium produced = number of Faraday’s of electricity passed
27x10°  Q

9 96500

4.(4) Methylene blue sol, Al,O5-xH,0,TiO, and Haemoglobin are positive sols.

. 289500x10°=Q : x=8

5.(6) Aromatic, Allylic, benzylic, 3° & @ forms very stable carbocation.

6.(1) Iliscorrect

7.(5) Amount of starch required to prevent coagulation on addition of 1 ml of 10% NaCl to 10 ml gold sol.
=0.005gm=5mg

Gold Number =5

8.3) Eiy=123-0=123V
AGZ&" :—nFEEe” :—2X96500X123V :—2374 kJ/ mOI
Work derived =0 (~AGggy ) =~ x 237.4x10°x10 2 =1.425x10°) ; x=3
100 100

9.(36) Number of gm eq electrolysed = Number of Faraday’s of charge passed

_ 640 o 35
106.5

10.(2) (1), (111) are correct.
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1. (B)

2. (B)

3. (A)

4. (B)

MATHEMATICS
SECTION-1
_ 2/13
@ R.H.D=lim O =1O) _ h""-0_
h—0 h h—0 h
23
L.H.D=limtO=M=-10) _ . EN"~-0__
h—>0 —-h h—0 —h
LHD=R.H.D
So, vertical tangent is not exist.
6) R.H.D=IlimOMW=1O _,Se0M-0_; 1__
haO h h—0 h h—0 h
L HD= f(O h) — f(0) _lim Sgn(—h)—Oz—_l=Oo
h—>O —-h h—0 —-h —-h
RHD=L.HD
So, vertical tangent exist.
- h
©  R.H.D=lim Q=1 bl
h—0 h h—»0 h
—h)- h
LH.D=lim T O=M=fO _ o JIhl__
h—0 —h h—0 —h
R.H.D#L.H.D
So, vertical tangent is not exist.
@ R.H.D=lim V=10 o 1=1_,
h—0 h h—0 h
LHD=lim1@=N=1O _;,0-1__
h—0 —h h—0 —h
R.H.D=L.H.D
So, vertical tangent is not exist.
Let touch at (Xq, ;)
So, y,=e? =kl
Viep =267 & Yic,) = 2404
So,  2e¥1 =2k = e*1 =kx
kx? = kg
=0 and X =1
So, e’ =k
f’(x)=5x4+9x2+4
Clearly f'(x)>0
So, XeR
y (x—Z)[\/x—1+\/3—x} y (x—Z)[\/x—1+\/3—x}
im =lim
X —> 2 (x-1)—-(3—x) X—>2 2(x—2)
B N2-1+43-2 1
2
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5. (B)

6. (A)

7.(B)

8. (D)

9. (B)

ex2 [e(tan xz—xz) _1:|
=1x1=1

lim
x—0 tanxz—x2
1
L.H.L= lim x?coseX =0
Xx—0"
R.H.L=Ilim t—n=0 So, f(0)=0

x—07"

At A & B graph has sharpness so at A & B function not differentiable.
f(0)=0
f (ij =0
4
1
f (9) 0 | — Critical pt € (

f( lj 0| — Critical pt (
16

Infinite critical pt in [0 2}

— Critical pt (0%}

'C_D‘|H © |
-J>|H
N

©||—\
N

f/(x) =12(x® —=x2 —x—2) =0
(x—2)(x? +x+1) =0

X=2 & X2 +X+1 always +ve
So, only one extremum point

10. (B) f'(x) =-sin2x.2—2co0s xsin x

f'(x) =—3sin 2x
For critical point
f'(x)=0
X=O,E,n
2
11.(B) f'(x)=20x++ _20¢+1
X

f'(x) is always +ve for x>0 domain of f(x) is R*

So, for X e (0, oo), curve increasing
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12.(B) "(x)=3x—6
2
f’(x):%—axwl

2 2
2 3
f’(x):si—6x+E; f(x):x——3x2+Ex+C2
2 2 2 2
3
fh=2 = %—3+%+CZ=2 = C,=-3 So, f(x):%—3x2+%x—3

13. (D) P'(x) extremumat x=4 & x=5
So, P'(x) = K(x—4)(x=5) = P'(x) = K(x? —9x + 20)

3 2
Pe) = K| XX L oox |4e
3 2
Put P(0)=1and P(2)=0
So, K =—i and C =1
74
Hence, P’(0) = 20K

=20x (;3]
74

ey 30
PO="5
, 3ax?
14.(B) f (x)=T+2(a+2)x+2(a—5)

f"(x)=2ax+2(a+2) = x——(@+2)

For +ve point of inflection, x>0
—(a+2) 50 (a+2)
a

<0 ; ae(-2,0)
a

15. (C) Y _ 363, g
dx
atx=0
d_y = 3 slope of tangent
dx

Slope of normal = 3

at x=0, y=1
Equation of normal

y—lz—%(x—O) ; 3y—-3=-Xx; Xx+3y-3=0

Perpendicular distance from originto x+3y—-3=0
_jo+0-3 3

RN T
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16. (D) Put x=0=y
f(0+0):f(0)+(f(0))
Put x=0, y=1

fQ)=0+(f@®)"™ = f@)=0,+1-1(f() #0)
Differentiation w.r to y taken x as constant
Fox+y?™)(2n+1) y*" = @n+D(f ()™ £(y)
Puty=1

f'(x+1) = f'(Q)-(f (1))*" = K (constant)

Replace x —>x-1

[o)=[k = f(0)=ka+k

Put x=0s0, k; =0

Hence f(X)=kx

Ifput f(1)=-1

So, f(x)=-x

f/(x)=-1

because f'(x)>0

Ifput f(1)=1

So, f(x)=x

f/(x) =1

f'(10) =1

17.(C) At Xx=+/2, f(\/§)=20

2n+1 = £(0)=0

1
T
g'(x) =8x+12x° = f’(\/i):32\/§

1 1
0. 6'(20)= =
J3

18. (B) Put x=c0s6 = 7=cose = 9=g

So, g'(y) = = g'(20)=

1
f'(x)

0 . 0
cos——sin— 0
So, f(O)=tant| —2—2| . Z=
6 .6 2
COS—+Sin—
2 2

f(G):tan‘ltan[E—Qj LrE I3 T
4 2

fo)="-2 So, M T O T
272 2 47 3°2

-1
1:(x)zﬁ_cos X, 1 1
4 2 2 1-x?

f(§j1

Solutions | Page 12

JEE Main-3 | JEE 2024



Vidyamandir Classes: Innovating For Your Success

19. (C) Let point P(xy, y; )be closest to line y =2x—5

— = Slope of line
(x1:y1)
6X1 - 4 = 2

|2x1—1—5| 4
V1+4

Perpendicular distance between P to line =

20. (A) f'(x)= 6x10 —6x° +6x* —6x+6
f'(x)= 6(x10 —x°+x* —-X+1)
Case I: If x<0

f/(x)=6| x®= x>+ x* = x +1 |=+ve
Vol Ll
+ve +ve +ve +ve
Case ll: If x=0
f'(x)=1=+ve
Case lll: If 0<x<1

f/(x) = 6| x0—x° + x* —x+1 |=+ve
‘L | I L1

+ve +ve +ve

Case IV: If x=1
f'(x)=1=+ve
Case V: If x>1

f'(x)= 6[3(10 - x5I + Ix4 — X +1J =-+ve
+ve +ve

So, f(x) is increasing for X e R
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SECTION-2

d?x _d(dx) d{ 1 ) dx
1.(4) _2:_(_]:_( j._
dy= dyldy ) dx{dy/dx)/ dy

=-4 So, k=4

2sinx, sinx>0
28 1= 0, sinx<0
i n 0 T o

Sharpness in graph at —7,0, 7t
So, Number of non-differentiable point = 3

3.(3) g'(x)= f'(sinx).cosx— f'(cosx).sinx>0
f'(sin x)-cos x> f'(cos x)-sin x
Let h(x) = f'(sin x).cos x

So, h(x) > h(g—xj

h'(x) = f"(sin x) cos x.cos x — f'(sin x) -sin x
h'(x) = +ve

So, XZE—X
2

X >

i

4
. R o

Hence, g(x) increasing in {Zn)

So, Number of integral point =3
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4.(5) For continuous atx =0
lim f(x)= Iim+ f(x)=1(0)=0

x—0" x—0

. mmusthe = m>0

m

X sin[j—o

f/(0") = £(07) = lim ——*/
x—0 X

m
) -1 1
=lim x5 sin=
X—0 X
For non-differentiable %—130 = m<5
So, m=5

5(3) f(x)=2x3—6x+3%

f'(x)=6x%>-6=0

x=%x1

For three real and distinct roots f (1)- f (1) <0

(2-6+31) (2+6+30)<0 = 3AL-4)(BL+4)<0

M2-16<0 = xe(—f,f]
33

Integral value of A =-1,0,1

No. of integral value of A =3

6.(2) Put x= §+ h

. sinh . sinh
lim = lim

h_)ocosn—cos(nJrhj h—0 Zsin[n+h)-sin(h)
3 3 3 2 2

}\,:1:

Wi

2

=2

&l

7.(3) X3 =12y

2
3x? :12ﬂ = d_y:x_
dx dx 4

2 2/31

X—<1 = X2 < 4
4

= xe (-2, 2)
= x=-10,1 123
Number of integral value = 3
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dy2

3

8.(38) —:X?—Gx - y:%—3x2+c

dx
Put (2,2)

3
y=X——3x2 +§
6 3

X2

ﬂzo = ——6x=0 = x=0,12

dx 2

at x=12, u:+ve
dx?
Soymaxatx=0
38
y=0 O+?
38
3
So, 3L =38

1

9.(1) lim (XZ—EJ—xsF— ! + !
X —> o0 2

3

X+—+——

o

10.2) lim

x>0 [1—(1—25in2 x)}2

4
. 8XT+...
A=Ilim —
x=0 4sin™ x

A=2

=2

2=%—3x4+C N C=14—% _ c-38

3

=A
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