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Solutions to JEE MAIN - 4 | JEE 2024

PHYSICS
SECTION-1

1.(A) tan¢'= ! xtan ¢
cos0

tan 60°=

x tan
cos45° ¢

Am@dm¢=mm{J§]

2.(A) The potential difference across the inductor is e=E —iR
Hence the plot of e versus i is a straight line with negative slope.

) E 130
3.(C) s :\/X 2rmsR2 - 13 =10A
c thy i) R,
. E
12rms =——__=13A i R,
C+RS o
=)
/

Power dissipated
it ms Ry +i%ms Ry =102 x5+13? x6=1514W = power delivered by battery
4.(A) Induced emfintherod € =Blv

. . g _
Current in the circuit Izﬁe t/RC

Since the net force on the rod should be zero, the external force will be equal in magnitude but opposite
to the magnetic force.

BA%y _
=  F=Bll=——LgRC
5(B) C=ExB
= (E:jx?
c=—k
E
¢

”~

B
6.(D) Conceptual
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2
7@ Te2n| - Mi_h [To] 8
MBy ' M, I, \T,) 3

8.(B) Magnitude of electric field, Ej = ByC = (1.2><10_7)(3><108) =36 V/m

If the direction of propagation is along the unit vector §, the direction of electric field is along BxS.
Therefore, in the given situation, the electric field is along —Y direction.

i 2 242ugi
9.(D) B:4><M—0b$:% b
47'[5 n
a
BA = Mi b a|:|
110

2
2 o oy 50 M
b 4t b A N\

2

_ Ho a
Flux = Ml =282 —1|

4r b

10.(D) Current is going in the opposite sense in the other coil
Leq = Ll + L2 —ZM

<i2>=%+i22+0

> 12
T,
RMS=£—+|2]
2

12.(A) | =—>=6A

15V

13.(B) Gamma rays used in Cancer Treatment
X-rays used as Diagnostic tool in medicine
Microwave used for Communication, Radar
Radio wave used for TV Communication system

Vp _Np 8000 Np
Vs Ng ' 80 Ng

14.(A)

15.(A) B = “0—M3
4nR

_An
Mo

M BR® =1.5x102 A—m?
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16.(B) J'E.dzzdc%

2
E 215><i :7'{l xd—B
2 2 dt
E(l)—1x4t
4

E(t) =t
E(2)=2N/C

17.(D) =% : 2.5x107% = 3% . (i)
_C
250

v =3.5x107*

% ... (ii)

18.(B) Agamma-ray is shortest
A AM Radio 1S largest

19.(D) Softiron has high permeability.

20.(B) Let Q denote maximum charge on capacitor.
Let q denote charge when energy is equally shared

2(10%) 1¢° 2
. _(_Q_J:_q_ = . q:£Q
3l2c) 2cC J3
SECTION-2

Y/
1.(100) Under resonance 1= 30:5A Voltmeter reading V, =500V

f .
2.(175) [Hex = Quality factor
A1:half max power

X—RC= Quality factor

10t

T5103
3.(5) |1=§ 1—e 5107 |_3_1 5
10 2
40 50)
20V 20V |
L=5mH j L %5@
|_
060 C=0.1 mF

" _20, 10x01:10° _4 5 A
10
From superposition I =1;+1,=2.5A
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-~ (V) , (10sin cot)
4.(10) ¢g =E.A= E = A

Also, C _TA 1y :ao(ad)Ej:(soaAlemCOSmt

8.85x107 2 x10/
8.85x107°

Amplitude of I = x10x 2150 =10x107° =10pA

5.(4) 1% circuit
R=3Q)

At steady state
R 3 ! V
2" circuit
Initial current = i L r=10

Energy loss = 1/2 L i2=12x2x4=4,

-

6.(192) ¢ = B- A = BAcos ot N
Nd¢ =NBAwsinot =E e
dt B
= Epu = NBAo=2a’xBxoxN 7 <)<#
A
:ﬂ ﬁ x 3x 10 x 20
100 100
=19.2x1072 volts
—d¢
7.(1 e=——
1) o
e =—(16t—10)
Att=05 e=2v
1=8 1224
R 2
8.(2) Coercivity of ferromagnet H = 200 A/m nl =200
| 200 _
100
¢ 3x108
9.(4) n=—= =
) V. 15x10°

N=qyHKr € ; Er:nz :

10.(3) H(pcy=1l5c xR=(4)*x3=16x3J

H(ac) =(Ims)? xR'=(4/4/2)? x2=16J

ratio of heat producesis 3: 1
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CHEMISTRY

SECTION-1

1.(C) Methanol is used as a solvent in paints
Methanol is known as wood spirit
Invertase convert sugar into glucose & fructose
Hence, statements (A) and (B) are incorrect.

2.(B) Phenetole is Cs Hs OCH,CH3
OC,H,

: Ethoxy benzene

3.(C) OH™ +H CCl, ST €0, BELEN :CCl, +CT.

2

07 CO Y O 0N
Q S , )
. - CCl, IMPE CHCl, oH (j—CH(OH)2
OH

O e
OH
4.(B or C) . N /\V\

5.(C) DIBAL —H convert R —CN to RCHO.

0
|
60) CHy-CH=C-C-CHy— "= NaOC' oo

CH3 (Haloform RL,A(,[I()I’])

O . OH OH
Conc. /I\ ;
4’ 47
HBr
? ‘ Br + I

8.(D) Phenol is more acidic than alcohol, so it will form phenoxide ion.
OH

7.(C)

SOH

9.(A) @ —oleum @/ NaOH @/ _co._, ~

COOH
10.(D) Bond angle of ether is ~110°,

11.(C)
molst \ H,0 M o /|\/ e /li/
Br (C) Me

B
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12.(B) Ph —CN%PhCHO
2

OMe _come _17
13.(D) C( HI excess Oi @ g

OMe

14.(B)
Br

By, @@
J“"f

COOH

15.(B) Rate of Sy 1 depends on stability of carbocation while rate of Sy 2 depends on approachability

il ('1

r

(less steric hinderance)
CH,CH,CH,COOH

@ v (0 @;;

O
Br, _EO0— Me
17.(D) - > ( old dil oy OH
v EtOH KMnO ~~ Me
OH
18.(A)
HO Cl n,,
0 SOCl
Py

Br |
() \6 (CH,),C-OK _
(1) O’ ©/
"y,

(V)  Not Possible
19.(B) I-Q; ;=R IV -P
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NH,NH,
)K/ T, N —NIH, kot » A~ N,
20.(B) ethylene glycol
SECTION-2
1.(14) Ph-Et—%EM0 ,ppy —COOH%Ph —CH,0H
3
H, _H
Ci O-H
H H
H H
H

2.(4) NaOH and CaO are used in ratio of 3 : 1.

o OH OK
B0 T NN &,3:/_.}) .
O
COOH CONH,
4.(7) A
COOH CONH,

O
5.(2)
OH 0 OH
/J\ HCr0, . EfMgBs /*}\
Ph Me 2. H,0 Ph e Et

6.(3) Salicylaldehyde, Acrolein, Cinnamaldehyde

@]
7.3)  Mesityl oxide is )\/K
H,
8.(4) /\(\ — /\(\

Cl, Cl
S e
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Cl

AN

Cl

an
e

Cl
0 0
COOH L
@:Me KMnO, @i A Phenol @
vt _Aa O —enot, 0
9.(14) Me COOH H
I o ©

Phenolphthalein

10.(3) Hydrazine, Grignard reagent, 2,4 DNP
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1.(D)

2.(B)

3.(A)

4.(D)

5.(A)

6.(A)

MATHEMATICS
SECTION-1

f'(x) =12sin® xcos x + 6.cos® x.sin X
= 65in xcos x(2sin? x + cos” x)
=3sin 2x(1+sin4 X)
f '(x):0:>sin2x:0:>x:0,g
Sign ¢ i i
of (x) - 0 + 2 T
Minimum value of f(x)= f(0)=-1

v

Maximum value of f(x) = f (gj =3

f"(x)=6x—-6
=N f'(x)=j(6x—6)dx=3x2—6x+c
= f'(x)](21)=C=3=C=3

= f'(x) =3x% —6x+3
(21)

= f(X)=x>-3x2+3x+ A—=2 5,1=8-124+6+ A= A=-1

S (X)) = X3 —3x% +3x—1= (x—l)3

Length of Subnormal = yj—y
X

_ (31—k K )(31—k _ka—l)

— 9K . K. x2*1 _ constant = 2k —1=0

/2 2 /2 2 /2 ~x 2
|=Icos)z(d=jCOS_):dX=I5?(OSXdX
_(x12) 1+5 _(n/2)1+5 _(x12) 5" +1
/2 /2
21 = j cos® xdx = j M:E 1=
—(nl2) —(nl2) 2 2
8,13
j8x43+13x38 o .[ NG dx
(x13+x5+1)4 1 1)
I+ 5+ 13
X° X
39
- - g+C= 13X 5 3 tC
1 1 3(x+x7+1)
3 1+F+F

1

1 1
%_[ X-(2x- e X Ydx = %{(xexz j + J‘exzdx}
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7.0) f(0)=f(0)=a>3
8.(A)

f (x) has local maximumat x=0

dx dx
9.(0) I(X_1)3/4(X+2)5/4:I (1 3 ,
() (x+2)
X+2
U4 1
Letx—_lzt:dt: 3dx2:11 ﬂ:y—+C:ﬂ(X—_1]4+C
X+2 (X+2) 37 3 3 1 3\x+2
t4 4
18 1 b
10.8) lim=)" =j =2(\2-1)
X_)wnrzl\/l_'_r 0\/
n

2
11.(8) f(x)= j e tgt
0

X 2
= 100 = [t [et = (<o) + (o),
0 X
2
=2+ 4+ e—x
e

Min value of f(X)=—-2+min value of e* +e2™* =—2+2¢

X X

= f(x)=—""+eX+e? " —e

12.(C) We prepare the table as given below:
Age (in years) Number of student 1;, xi

Age (in years)((x;) Number of students f; fi%
12 6 72
13 8 104
14 5 70
15 7 105
16 9 144
17 5 85
=f; =40 Zf;x; =580
Mean age = % = 580 =14.5 years
=f; 40
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13.(D) For O0<x<1
1+ x2 <1438 <14 x4 <14 %3
1+ x8 1+ x° 1+ x8

<1, <1l ——
1+ x4 1+ X3 1+x* 14+x°

14 x°

14.(A) Let general point on the curve y = Jx be (tz,t),t >0
Distance = \/(t2 — 2)2 +(t —1)2
D=(t?-2)% +(t-1)% =t* -3t -2t +5
dD _1+43
2

—— =43 -6t-2=0=t
dt
=12t2—6t=#

1+\/§ 2+\/§
2

= D is minimum at tzT:> x-coordinate =

d?D

e >0

t_1+\/§
2

15.(D) % is decreasing function on (0, g)

is decreasing function on (0, Ej = ﬂ+ is decreasing function on (O, Ej
tan© 2 0 tano 2
207 207
16.(A) 21 = [ Isinx|([sinx]+[-sinx])dx=— | [sinx dx—20m
—207 -207
Y
| =—-20(sinx=-40

0
17.(C) Let the variable be x. Here n = 100. Incorrect A = 40, incorrect 6 =5.1

From formula A= g = XX=nA
n

Incorrect >x =100x40 =4000
Correct 2x = incorrect >X—50+40 =4000-50+40=3990

=x*
n
We get =x% = n(02 + AZ)
. Incorrect £x? =100{(5.1)? + (40)?} =100(26.01+1600) = 162601
. Correct £x? = incorrect =x% —50? + 40 =162601— 2500+1600 =161701

Again, from o2+ A =

.. Correct mean A= & = @ =39.9
n 100
x° 161701

Correct (62 + A?) = =161701

. Correct o2 =1617.01—(correct A?)
=1617.01-(39.9)%2 =1617.01-1592.01 = 25
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18.B) Mean =X = >r4+°+6+7 4

~N O 01 bh wl X

. 2|X=X|=6 = Mean deviation =—=1.2

Ul o

1
19.B) lim — ) =2

191t
n—>oo\/_ ;\/7 '([ X
20.(C) j;(l—x YWadx - J'O(l—x )7 dx

y=tx)=0-x")* =  y'=0-x") = x=@1-yH”
Hence functions are inverse of each other.

| :I;f(x)dx+jff((;; F1()dx=1f (1))~ 0f (0) = f (1) =0

SECTION-2

_(4-2)(x-2)

B (7 (Y

g (x) is an even function so there is an extrema at x = 0.

Also number of extrema for X >0 will be equal to number of extrema for x <0
X=1)(x-2
o= D(x-2)
(x—3)(x—4)

Number of extrema =2 —> Total extrema =5

3

2.(12) T{x}[x]dx—j(x—[x])[x]dx—_1[1dx+.|2.(x—1)dx+_|gi(x—2)2dx—E
: = =(1. =
0 0 0 1
7 7
2.2) |=.[ cos X° _.[ cos(10- x) i
3cosx +COS 10 x 3cos 10 x ? 4 cos X2
7 2 Y
ol =jcosx +¢0s(10 x)2 dx=jdx=4
305 X° + 08 (10— )
= =2
1/2 3/2
4.(2) I X dx=gsin‘1{%]+c
\/( 432 )2 B (X3/2 )2 a
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5.(63) I(x +xB 4 x )(2x21+3x14+6x7)1/7dx

2% 1 3x! 1 6x” =t

42(x +xt +x)dx dt

_[1/7 t8/7 1 - 1 (t8/7) 1 (11)8/7
42 8/7 42 48 0 48

I:48,m:8,n:7
l+m+n=63

6.(62) A= _T.(x2 —3x)dx+.2[(3x—x2)dx
-1 0

3 3 e 3 11 10 31
A= P P P A== 2 L12A=62
3 2 2 3 6 6
1 0
7.(1200) - Degree of P(x) is 5 with leading coefficient one.

. Degree of P'(x) is 4 with leading coefficient five.

. P'(x)=5(x=1)(x=3)(x-2)*

. P'(6)=5x5x3x4% =1200

5
8.5 [xI? :[y]z, for 1<x<4,is: {x—1} =x—-1-[x-1]=x-[x] .. Req= I(x—[x])dx
s

9.(4) For |x/ <8, wehave 0< x* <64 A |
X2 A S A——
:O£a<1:2£a+2<3 (3,2)

x2
S| —+2|=2, for|x|<8
64

Req = [ (y+1)dy y-axis
I3+ x| 1% +x| e | x3 + x| dx
10.(6) |_j dx j dx
e 41 RS 5 e

I|x +x|dx Zj(x + X)dx
-2

:>I:j(x3+x)dx:6
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